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We are now manufacturing 

SILVER-SALVARSAN 

(The aodiuro *alt of sitvef-diamtno-dthyclfoxy-aricnobenxene) 

This has been used with success m Europe 
for more than two years past Silver-Salvarsan 
is m clinical use in the following New York 
hospitals and clinics 


Vanderbilt Clinic 
Skin and-Cancer 
Bellevue 
Volunteer 


(Service of Dr Fordyce) 
(Service of Dr Stetson) 
(Service of Dr Parounagian) 
(Service of Dr Baketel) 


The physicians who are administering the prod- 
uct are well satisfied with the results obtained 
Silver-Salvarsan effects a more rapid disappear- 
ance of the contagious lesions than the other 
forms of Salvarsan, and practically no reactions 

follow its administration 

«■* 

. SILVER-SALVARSAN 

will be ready on March ’ 

i, 1921, for general dis- 
® ' tnbution to the medical 

profession 
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H. A Metz Laboratories, Inc 

One-Twenty-Two Hudson Street f New York 


DOCTOR! 

Meyer Makes 
Multoscopes 

Bear this m mmd when 
called on to decide what is 
the most economical, com- 
pact, r utistic , yet entirely 
piactical, appaiatus which 
m ikes it unneccssaiy to 
stung up the room with an 
overhead wiring or high 
tension switch or separate 
tube stand for efficient treat- 
ment woik But do not 
w rite for information unless 
3011 want the BEST 

No modern Clinic can call 
itself complete without it 

It js five years ahead of 
anything offered 

THE WM. MEYER CO., Girard St. & Wabansia Ave., Chicago, 111. 


LISTERINE 

A Non-Poisonous, Unirritating , Antiseptic Solution 

Agreeable and satisfactory alike to the Physician, Suigeon, Nurse and Patient 
Listenne has a wide field of usefulness, and its unvarying quality assuies like 
results under like conditions 

As a wash and dressing for wounds. 

As a deodorizing, antiseptic lotion. 

As a gargle, spray or douche. 

As a mouth-wash-dentifrice. 

Operative or accidental wounds heal rapidly under a Listenne dressing, as its 
action does not interfere with the natural reparative processes 

The freedom of Listenne from possibility of poisonous effect is a distinct advantage, 
and especially so when the preparation is prescribed for employment m the home 

LAMBERT PHARMACAL COMPANY 

ST. LOUIS, MO., U. S. A 
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EVERY DAY DIONOL RESULTS 


Small wonder that doctors ever) where use DIONOL more and more The 
results are decidedly unusual Send for literature giving scientific rationale Many ( 
other results equally gratifying are given 


THIRD DEGREE BURN 

Send for reprint of this remarkable case which 


CARBUNCLE 

Dr W whites “That case of Carbuncle I 


Dr L \oluntanh sent to a prominent Medi- ordered Dionol for cured it in great shape, and I 

pi J ° Urn ? i ’ P,nMnT ealtI \ S r dce P receded the fees and man) bouquets Thanks to 

burns with DIONOL Many other well known » 

DIONOL ” 


remedies were used m \ain for months 

VARICOSE ULCER 

Dr M writes “Where can I procure Dionol 
in Philadelphia ? Hate just cured a case of Vari- 
cose Ulcer with same ” 

CHRONIC LEG ULCER 

Dr C w ntes * I hat e completel) cured a 
chronic ulcer of the leg in 6 weeks with Dionol 
Seteral other doctors failed in this case Neter 
saw a nicer result ” 


INFECTED WOUND 

Dr C writes “A sluapnel wound in the foot 
of a Canadian soldier had failed to heal under any 
other treatment Naturall) I had little hopes of 
helping him So gate him some Dionol tempo- 
rarily, with institutions Sometime after he 
came in and showed me that Dionol had healed 
the wound completel) No use sating I was 
surprised 99 


THE DIONOL COMPANY (Dept. 7) DETROIT, MICH. 



ARSPHENAMINE ("606”) 

AND 

NEOARSPHENAMINE ("914”) 

Our arsphenamine and neoarsphenamme have achieved an enviable reputation Our 
laige research staff is constantly at work upon the elaboration of the least to\ic and 
most therapeutically active compound 

Our laboratories are not in any seiise conducted for prnate gain , and we can, theiefore, 
affoid to devote our proceeds to research in chemotherap) 

The value of neoaisphenamme is directly related to two factors — its toxicity and 
its therapeutic effect 

The toxicity of neoarsphenamme can be reduced to such an extent that it will pass at 
figures far beyond the Government requirements , as a rule, these products will have a 
lower therapeutic effect The best product is the o\e possessing the highest 
curwoTHERvpEUTic index (z e , the ratio of the maximum tolerated to the curative 
dose) Ihis desideratum is our coxstant aim 

DERMATOLOGICAL RESEARCH LABORATORIES 

1720 Lombard St and 1713-23 Naudain St PHILADELPHIA, PA 
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Film Efficiency 


A fact — 

not an experiment 


Eastman 

Dupli-Tized X-Ray Films 

(with or without intensifying screens) 


The Standard Radiographic 
Medium throughout the World 


Literature on request 


EASTMAN KODAK COMPANY 
ROCHESTER, N Y 
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HOTEL 

TULLER 

DETROIT, MICH 
CAFE, a la Carte 

\oonda} Lunch Dinner 
75c $1 50 

CAFETERIA 
MEN'S GRILLE 
BARBER SHOP 
TAILOR SHOP 


headquarters for 
Old Colonx Club Detroit 
Detroit Automobile Club 
Detroit Transportation Club 
Motion Picture Exhibitors Ass n 

600 Rooms 600 Baths 
$2 50 up, single 
$4 50 up, double 

2 Floors of Agents’ Sample 
Rooms, $6 00 per da> 


— 55T k|| — 



SAFE SEDATIVE— 


one that is dependable, that does not depress or 
produce evil after effects, is 


( DANIEL’S CONCENTRATED Tt N CTURElV 
lor PA SSI FLORA I NC AR N AT A / 

In the nervousness or insomnia of women and children or oth 
nervous instability PA5ADYNE (Daniel) will be found of the utmost adi 
RESULTS MV BE EXPECTED AND NOTHING FEARED FROM ITS USE 
IT HAS NO CONCERN WITH THE HARRISON ACT 

SAMPLES AND LITERATURE SUPPLIED TO PHYSICIANS PAYING EXPRESS CHARGES 
LabopaxoryofJOHN B DANIEL Inc, Atlanta Getorgia 


^UMMitnv i * 
tftamiinr V • 




ELECTRICALLY LIGHTED INSTRUMENTS 

Certainty of Diagnosis 

Accuracy of treatment — both are facilitated by the use of E S I Co instruments Our 
instruments are made according to the ideas of Jackson, Holmes , Kelly, Young, Swinburne , 
Braasch, MacGoWan, Koch, Tuttle, Lynch and others All are equipped with superior 
Tungsten lamps, operated by 8-oz pocket battery or socket current controller 
Be sure instruments are marked ESI Co 

Illustrated Catalogue sent on request 

Electro Surgical Instrument Company 

//Vl ROCHESTER, N. Y. 



Radium Service as 


By the Physicians’ Radium 
Association of Chicago (Inc.) 


Established to make Radium more available it* irvpvl r QT ATFQ 
for approved therapeutic purposes in the iVllDDLiL D L A i J— « O 
Has the large and complete equipment needed to meet the special requirements of 
any case in 'which Radium Therapy is indicated Radium furnished to responsible 
physicians, or treatments given here, if preferred Moderate rental fees charged 

Board of Directors Careful consideration will be gi\en inquiries concern- 

WILLIAM L BAUM M D ins cnBe3 m the use of Radium ia indicated 

ZSSSSSSL M D THE PHYSICIANS’ RADIUM ASSOCIATION 

THOMAS J WATKINS MD 1110 Tower Building, Chicago Manager William L Brown, MD 


Board of Directors 
WILLIAM L BAUM, M D 
N SPROAT HEANEY M D 
FREDERICK MENGE MD 
THOMAS J WATKINS M D 
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ANUSOL 

Hemorrhoidal 

SUPPOSITORIES 


f Solve a Regular 
Pregnancy and 
Confinement Problem ” 


During piegnancy and confinement, Hemori holds occur with great 
fiequency, and at times piesent no mean problem 

It’s here that Anusol Suppositones score some of their best results 

Besides, they r matenally i educe the need of internal laxatives 

Meaning bettei and moie readily digested milk for the infant, and 
quickei return to normal evacuations for the mother 

The physical and psychic benefits aie evident 

Ample Trial Quantity and Literature from 

SCHERING & GLATZ, INC. 150 Maiden Lane, NEW YORK 


The Peculiar Advantage 

of the 

Marvel “Whirling Spray” Syringe 

IS The Marvel, by its centrif- 
wv ugal action, dilates and flushes 

the vaginal passage with a volume 
of whirling fluid, which smooths out 
Lh \v M 1 the folds and permits the injection 

«o come in contact w.th 
its entire surface 




Prominent physicians an d gynecologists 
everywhere recommend the MARVEL 
Syringe in cases of Lcucorrhca, Vagini- \ 

tis, and other Vaginal Diseases It ' 

always gives satisfaction 

The Marvel Company was awarded the Gold Medal, 
Diploma and Certificate of Approbation by the 
Societe D’Hygiene de France, at Pans, Oct. 9, 1902 

All Druggists and Dealers tn Surgical Instruments sell tt Tor 
literature, address 


m >• 


MARVEL COMPANY, 25 W. 45th St., New York 
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ANTLPY.n I V/ Trade Mark Registered™" 

A1Uin u I vex Gluten Flour 

DENTAL CREAM x anoh 


SUPERIOR 






Judge for 
Y ourself 


THE \\ 
CLEANEST Yw 
TASTE \\ 

IN THE \\ v 
WORLD \\fc 

\W 

Retail \ \ ‘ 

30c — 50c a Tube \ 
Wholesale \ t 

$2 50 — $4 00 per doi \ 

The Antidolor MJg Co 

4 Mam St Springville N Y 

SEND LARGE TUDE TREE 

Name 


WSsSl 


^ 4QOo GLUTEN ^ 

Guaranteed to comply in all respects to 
standard requirements of U S Dept of 
Agriculture 
■ Manufactured by 

I 7 ^ FARWELL & RHINES VU 
p Watertown, W Y. 


DR. BARNES SANITARIUM 

STAMFORD, CONN 

A Private Sanitarium for Mental and Nervous 
Diseases Also Cases of General Invalidism 
Separate Department for Cases of Inebriety 

T lie buildings are modern situated in spacious and attractn e 
grounds commanding superb Mens of Long Island Sound 
and surrounding lull country The accommodations, table 
attendance, nursing and all appointments are first-class in 
every respect The purpose of the Institution is to give 
proper medical caie and the special attention needed in each 
individual case 50 minutes from Grand Central Station 

For terms and illustrated booklet, address 

F H BARNES, M D , Med Supt 

Telephone 1867 


Sherman's Polyvalent 
Vaccines in Respiratory 
Infections 

V more adequate and rapid immunity is estab 
lished with poly valent vaccines than from an 
infection itself SHERMAN & POLY VALENT 
\ ACCINES WHEN GIVEN EARLY IN RES- 
PIRATORY INFECTIONS rapidly stimulate 
the metabolism and defense of the body with a 
resultant prompt recovery 

Vdrmmstercd in advanced cases of respiratorv 
infections thev usually ameliorate or abbreviate 
the course of the disease Even when used as 
the last desperate expedient they often reverse 
unfavorable prognoses SUCCESSFUL JM- 
MLNOI OGIST's MAKE INOCULATIONS IN 
RESPIRATORY INTECTIONS AT THEIR 
FIRST C VLL 

flay fever colds laryngitis pharyngitis adenitis 
catarrh isthmn bronchitis pneumonia w hooping 
cough and influenza are diseases amenable to 
bacterial vaccines 

Sherman s ‘polyvalent vaccines are dependable antigens 

LABORATORIES OF 

G. H. SHERMAN, M.D. 

DETROIT, U. S A. 

Iargivt producer of stock md autogenous v lccmes 


The Storm Binder and 
Abdominal Supporter 


(Patented) 



Men, Women, Children and Babies 

for Hernia, Relaxed Sacro-Ibac Articulations, 
Floating Kidney, High and Low Operations, 
Ptosis, Pregnancy, Obesity, Pertussis, etc 

Send for illustrated descriptive folder 
w ith phy sicians testimonials measur 
ing diagram and samples of materials 
Mail orders filled at Philadelphia only 
— within 24 hours 

KATHERINE L STORM, M D 

1701 DIAMOND ST PHILADELPHIA 





eg TKe WALKEASY 

ARTIFICIAL LEG 

I Our Art Catalog contains xnhinble informa 
( lion on Cnrc and treatment of Stump Prepara 
\ tor} to Appb inR an Art Limb How Soon to 
11 Apph Art Limbs for Children Directions 
for Self Measurement etc etc 

George: R Fuller Co , Rochester, N Y 

llrumhift, K ii (fit I o Lotion l*li limit Iplthi 
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3500 Miles 
Guarantee 

Your Dollars Buy More 
Miles If You Buy Our 
Surplus Tires By Mail 

7 y osiUVela S'aVcs 40 % 
Off StandardTrtce List 

M muf ictur< rs of ^lamlaxtl I ires 
*.111 us t lit ir surplus or owrproduc 
lion in lar^t lots nt irmmnstk re- 
duced prices for «pol c isli When 
n\ i rstocl i d it is ebe ipt r for in mu 
fnctiiriri t«» «cll tlu.tr ln^li qtnlih 
tiro t\tn iln sweeping rcduclion 
limn to tctnpornriK shut down their 
pi mts mid disrupt thciror^ miration 

1 Ini i< win we cm urr you iO r c nml RUtranlit these tins 
to \ mi for 3500 null* 

Thc\ vein onpin »H% limit and Rinnntod li\ the factories 
for 4000 and 5000 milts and then is ahsoluteK no reason 
whs soiisluuM not pet 1000 or 0000 miles and more out 
df t lie m — btcnu'C that * i chat they re built fur 


$21 00 $4 15 
05 5 20 

25 50 5 35 

20 H 5 00 
30 70 5 70 

11 15 5 00 

J5 GO G 70 
n 80 0 05 
30 75 7 05 

35 05 7 15 


*AlI tubes arc firsts — pu irmtctd one juir n^ninst defects 

We ship COD sulije rt to inspection When ordering 
state whit si/e and stjle joti mint — PI un Non Skid 
Clincher Q I) or S S 2% discount for cash irilh order 
J’nca subject to chantje without notice OllDI It A OIF 

Philadelphia Motor Tire Co. 

Dept 0, 258 N Broad Street, Philadelphia, Pa 


PI un 

Non 

S) tel Tubes* 

Sire 

Plum 

c 9 45 

SI0 10 82G5 1 

31x1 

$20 00 

0 00 

10 70 

2 GO 

35x1 

2t 05 

11 50 

12 15 

J 10 

3Gxl 

23 50 

12 10 

1 J 85 

3 25 

Jlxl'S 

20 00 

13 10 

14 10 

3 50 

J5xl 

28 

14 30 

1020 

J 40 

Sox! 1 ' 

28 GO 

15 10 

10 70 

4 15 

37xV^ 

32 G5 

18 30 

20 75 

4 25 

35x5 

30 DO 

18 70 

21 10 

1 35 

30x5 

31 55 

10 55 

21 45 

4 15 

37x5 

3^ 70 



RADIUM 

TUBULAR APPLICATORS 
NEEDLE APPLICATORS 
FLAT APPLICATORS 

and 

APPLICATORS 
of SPECIAL DESIGN 


COMPLETE INSTALLATIONS 

of 

EMANATION APPARATUS 


SOLD ON BASIS OF 
U S BUREAU OF STANDARDS 
CERTIFICATE 


CORRESPONDENCE INVITED BY OUR 

PHYSICAL, CHEMICAL 
and MEDICAL DEPPS 


THE 

RADIUM COMPANY 
OF COLORADO, Inc 

MAIN OFFICE and REDUCTION WORKS 

DENVER, COLO , U S A 


BRANCH OFFICES 
I22S Michigan 50 UNION 

Avenue SQUARE 

CHICAGO NEW YORK 


LONDON 

PARIS 


iHiiiiiiiiiiiiiiiiiiiiiiiviiitiiiiiiiiiimimimiiiiimiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiill 
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Select the Right Local Anaesthetic — 

Upon the Wisdom of you r 
Decision Rests your Success 

ANTISEPTIC 
LOCAL ANAESTHETIC 

With Cocaine or with Procaine 

Guarantees the 
Perfect Anaes 
thetismg Agent 
because it pos 
sesses the two most essential proper- 
ties — it is 

STERILE 

as well as 

ISOTONIC 

Add to these its Stability and you 
ha\ e the chief reasons for its exclu 
si\c vise by thousands of discrimmat 
in*, dentists and physicians all over 
the world 

Send for Sample cither 
in Bottle or Ampules 

ORDER OF YOUR DEALER 

The Antidolor Mfg Company 

4 Mam Street 

Spnngville, Erie Co , N Y , U S A 




YOUR X-RAY SUPPLIES 

Get our price list and discounts on 
quantities before you purchase 

HUNDREDS OF DOCTORS FIND WE SAVE THEM 

FROM 10% TO 25% ON X RAY LABORATORY COSTS 

AMONG THE MANY ARTICLES SOLD ARE 

X RAY PLATES Three brands in Btock for quick shipment 
PARAGON Brand, for finest work, UNIVERSAL Brand 
where price is important 

X RAY FILMS Duphtized or Dental — all standard sizes 
Eastman Ilford or X-ograph metal backed Fast or 
slow emulsion 

BARIUM SULPHATE Tor Btomacb work Tmest grade 
Low pnee 

C00L1DGE X RAY TUBES 5 styles 10 or 30 milhamp 
Radiator (small bulb) or broad medium or fine focuB, 
large bulb Lead Glass Shields for Radiator type 

DEVELOPING TANKS 4 or 6 compartment, stone will end 
your dai k room troubles 5 sizes of Enameled Steel Tanks 

DENTAL FILM MOUNTS Black or gray cardboard with cellu- 
loid window or all celluloid type one to eleven film open- 
ings Special list and samples on request Price includes 
imprinting name and address 

DEVELOPER CHEMICALS Metol, Hydroquinone Hypo, etc 



INTENSIFYING SCREENS Patterson TE, or celluloid-backed 
screens Reduce exposure to I<fth or less Double screens 
for film All metal cassettes 

LEADED GLOVES AND APRONS (New type glove, lower priced ) 
FILING ENVELOPES with printed X-ray form (F or used plates ) 
Order direct or through your dealer 



If You Have a Machine Get Your Name on 
Our Mailing List 

GEO W. BRADY & CO 

757 So Western Ave CHICAGO 


SHARPE’S BRAIN INJURIES 

WITH AND WITHOUT A FRACTURE OF THE SKULL THEIR DIAGNOSIS AND TREATMENT 


FEATURES OF THE BOOK 


1 largest number of personal cases of brain injuries e\ er 
reported — o\cr 1000 patients 

2 The diagnosis and treatment of acute and chronic brain 
injuries m newborn babies children and adults are grven in 
detail in o\er 100 illustratne cases the discussion at the 
end of each case history emphasizes the essential points 

3 The method and the importance of estimating accurately 
the intracranial pressures of these patients are fully described 
and discussed 

4 The comparatn e unimportance of the fracture of the skull 
(unless depressed fractures of the aault) in the diagnosis 
treatment and prognosis of these patients is emphasized the 
presence of a fracture frequenth facilitates the recovery of 
life by this added means of drainage of the intracranial 
hemorrhage 

) The expectant palhatne method of treatment is sufficient 
for two-thirds of thc^c patients whereas the operatne 
method of treatment is neee c sars m only one-third depend- 
ing upon the height of the increased intercramal pressure 

l) B\ this method of treatment the a\crage mortality of 
>0% in patients with brain injuries has been reduced to 27% 
in this senes of ill cases with ard without operation 

7 Eacli patient hm been followed from the time of the brain 
injury to his present condition or to his death 


S An autopsy was performed upon each patient (pm ate and 
ward) who di r jury and the findings 

are recorded of treatment arc thus 

disclosed and of each case history 

9 The technique of the operation of subtemporal decom- 
pression and drainage is described in detail and fully illus- 
trated mo\mg pictures show clearly the \anous stages of 
the operation 

10 Brain injuries m newborn babies and children — both the ' 
acute and the chronic cases with special reference to the 
condition of cerebral spastic paralysis due to an intracranial 
hemorrhage at the time of birth the differential diagnosis 
and the appropriate treatment 

11 The common conditions of post-traumatic neurosis and 
neurasthenia especially in regard to lawsuits, arc also 
discussed m detail and illustratne cases are reported the 
differential diagnosis is emphasized 

By WILLIAM SHARPE, M D 

Professor of Neurologic Surgery New York Poly clime Med 
ical School and Hospital Consulting Neurologic Surgeon 
Manhattan Eye and Ear Hospital Hospital for 
Ruptured and Crippled Beth Israel 
Hospital etc New York City 

232 Illustrations 737 Pages Price, $8 00 


J. B. L1PPINCOTT COMPANY 


LONDON Since 1875 PHILADELPHIA Since 1792 

16 John St Adelphi W C 2 East Washington Square 


MONTREAL Since 1897 
Unity Building 
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11 In all infectious diseases , in all chiomc anamiic 
and asthenic conditions, the mincud content of the 
0) gamsm becomes impaved ” 

(B,of ALBERT ROBIX of BARIS) 


FELLOWS’ 
Compound Syrup of 
the Hypophosphites 

The Standard Mineralizing Tonic 


PJ 
* « ^ 
&<r 


Jr :~af 
zh L~ v, 
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v tr, 
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combines the nutritive action of the Chemical 
Foods Calcium, Sodium, Potassium, Iron, 
Manganese, and Phosphorus, with the 
dynamic properties of Quinine 
and Strychnine 


Literature and Samples sent upon Request 

FELLOWS MEDICAL MANUFACTURING CO., Inc. 

26 Christopher Street New YorK City 
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CAMPBELL CLINICAL X-RAY UNIT 


X-Ray X-Ray 


d 


The latest for office and hospital Scores 
of essential features exclusively m this unit 


X-RAY APPARATUS is Always THE BEST 


SEND FOR CATALOGUE 


x Tt ffrinr 1 T T r 1 T /^TTI T O Mam Office and Factory, Lynn, Mass 

CAMPBELL ELEC 1 i\lC CO. N Y City, 110 E 23rd Street 


The Px/ZMEr/fEJ/S ’ 

ELECTRIC STERILIZER 


Standard of 
the Profession 



This Cut shows the latest model with features, as follows 

No 1 — Lever attachment to raise cover and 
tray with one operation 

No 2 — Automatic cut-out, constructed along 
the lines of a switch, absolutely de- 
pendable and fool-proof 

No 3 — Unique Electric Heater, without wire 
or ribbon 

No 4 — Switch giving three degrees of heat 

No 5 — Faucet with wooden handle to draw 
off water 

It is furnished with or without white enamelled stand 

Made m three stock sizes For further information, ask 
your dealer or request illustrated circular from 

The Prometheus Electric Co. 


511 WEST 42d STREET 


NEW YORK 


O 



4 U. S. WARS and MARKS has RE-MEMBERED them 


The estab- 
lishment o f 
A A Marks 
is the oldest 
in the world 
de\oted e\- 
clusn ely to 
the manufac- 
ture of Arti- 
ficial Limbs 
It has pro- 
duced more 
complete 
artificial legs 
and arms 
than any 
other concern 



It has made 
limbs for sol- 
diers of four 
U S wars, 
as follows 

MexicanWar, 

1847, 

Civil War, 
1861-1866, 

Spanish War, 
1898, 

and the 
World War, 
1917-1918 


Mr Smith — Can you remember me t Mr Marks — Yes t step tn thts room 


The establishment stands today at the head of the profession in improvements, magnitude of 
work, excellence of products and good faith 

Send for Manual of Artificial Limbs The book contains 384 pages, illustrated by 674 cuts, and a thousand 
testimonials Instructions arc gn cn how to take measurements and obtain artificial limbs without leaving home 

A. A. MARKS BROADWAY NEW YORK, U.S.A. 


The WALKEASY 

ARTIFICIAL L-E-O 

r Our Art Catalog contains \alunble lnforma- 
( tion on Care and 1 reatment of Stump Prcpara- 
\ tor> to appbmg an Art Limb How Soon to 
11 Applj Art Limbs for Children Directions 
for Self-Measurement etc etc 

George R Fuller Co , Rochester, N Y 

Itranclicn, Ifuflalo, lloxton, Philadelphia 


DONT LET YOUR TEETH 
GROW OLD 

Perfectly clean teeth 
\v ill never decay 


To clean polish 
and preserve 
the enamel ^ 


2 ,,ot 0,1 

n LltanBtr 
but Htaltrnnd 
1 retentive of dU 
cobcb of the mouth 
* Retail, 30 cts n tube 

WhoIeBnlc, $2 50 a doz 

^ THC ANTIDOLOR M TG CO 

4 3faln St Springy file .N Y 

SEND LARGE TUBE FREE 


P lrobllin 
SC Pills 


What are the underlying causes of 
gall-stone formation ? 

Infection of the gall bladder 
Bile stasis 

Increased cholesterm formation 
Duct swelling and inflammation 
Probihn Pills are pharmacologically 
so planned as to meet all of them 
A fifteen-year reputation proves it 


MADE IN U.S.A 

Furnished sixty in amber vial 

WITH GREEN LABEL AND RED SEAL 
AT BEFORE -TH E-WAR PRICE. 

SCHERING SGLATZJnc NewYokk 
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HAVE MADE Si, . 
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IOESERS 
INTRAVENOUS SOLUTIONS 


Sodium Iodide 

A stenle solution in sealed glass ampoules, 20 cc 
contain 2 gm (31 grains) Sodium Iodide USP 


Ar*«nfe and Mercury 
Sodium Iodide 
Salicylate and Iodide 
Sodium Salicylate 
Mercury Bichloride 
Mercury Oryeyanide 
Quinioo Dihydrochloride 
Hexamethylenamine 
Calcium Iodide 


TTHERAPEUTIC employment of 
sodium iodide is coming to be rec- 
ognized as productive of best results 
in Asthma Rheumatism Orchitis 
and secondary gonorrheal manifesta 
tions late Syphilis Arteriosclerosis 
Loeser s Intravenous Solution of 
Sodium Iodide isstable uniform non 
irritating and safe prepared solel} 
for intravenous imection the coming 
method of administration which is 
revolutionizing medical practice 


The intravenous method has 
already demonstrated its practical 
and positive superiority over any 
other It proves popular with the 
patient It gains prestige for the 
physician It is simple safe satis 
factory free from any dangerous or 
depressing afte^ effects 

Clinical reports reprints list of 
products price lists directions for 
use etc sent to anj physician on 
request 


New York Intravenous Laboratory 

100 West 21st Street, New York 


INDEX TO ADVERTISERS 

{Continued on page 6) 

SURGICAL INSTRUMENTS 
Electro Surgical Instrument Co 
Bard-Parker Co 
Wm Meyer Co 
Katherine L Storm, M D 
Victor X-Ray Corporation 
Haynes Stellite Co 
H C Masland 
Campbell Electric Co 
S till e- Werner 


RADIUM 

Physicians’ Radium Assoc 
Radium Company of Colorado, Inc 
W L Cummings Chemical Co 


MISCELLANEOUS 

Anti dolor Mfg Co 
George R Fuller Co 
Geo W Brady & Co 
A A Marks 

Philadelphia Motor Tire Company 
John B Daniel, Inc 
Kny-Scheerer Corporation 
American Institute of Medicine 
Marvel Co 
Tappan Zee Co 
Winkle^ Artificial Limb Co 


Page 

20 

15 

17 

22 

14 

5 

22 

2 

6 


20 

23 

10 


3-22-23 

3 

24 

3 

23 

20 

11 

9 

24 

20 

Back Cover 


Valentine Meat Juice Co 


FOOD PRODUCTS 


4 


Cover 




Instruments of non-corrosive Stellite 
need no nickel plating 

S TELLITE is an alloy of semi-precious metals so 
mixed that it is unaffected by heat, moisture, or 
acids. 

In addition to its temarkable resisting ptopeities, 
Stellite possesses an inherent lustre. When polished 
it takes a beautiful finish, which is permanent — never 
requires repolishing. 

Rustless, acid proof, and ever-lustrous Stellite in- 
struments never have to be nickel plated; they are 
solid through and through — Stellite from core to 
surface. For further information about everlasting 
Stellite instruments write to: 

HAYNES STELLITE COMPANY 

Carbide and Carbon Building, 30 East 42 nd St , New York 



"SEND FOR THE STORY OF STELLITE” 


S 20 S2A 


GENUINE 

STILLE INSTRUMENTS 

We offer to the Surgeons a complete line of the best 
surgical instruments, made of the finest Swedish steel 
All our instruments are hand-forged, beautifully finished, 
correct m design and fully guaranteed 

Insure success of your operations by using the best 
instruments m the market 

Ask your dealer about STILLE instruments 

Stille -Werner Branch Office 

27 East 22nd Street NEW YORK, N Y 
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PREVENTING 
COMMON COLDS 

ThE usual number of “colds,” catarrhs and other infections of the respiratory 
tract ma} smely be expected during the winter, even if there should be no 
sei ious recuri ence of influenza 

The numbei of peisons securing relief from these afflictions by preventive 
treatment is rapidly growing each year, and present indications point to an 
unusually heavy demand this season 

— rm. ,1 Influenza 

Serobacterin Mixed 


(“Cold** — Catarrh Sensitized Bactenn) 

THIS pioduct undoubtedly enjoys 
the widest use of all anti-cold or anti- 
catarrhal vaccines It has been on 
the maiket tor a numbei of years 
Ovei a million doses have been used 
and good i esults obtained It is used 
for both pieventive and curative 
treatment 


* — trra 

I >1 H M 14 «l|tt I 

Ijgr *- 1 
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M 1 09-0—1^ range PacV age — 1 immunization 

Serobacterins 

(Sensitized Bacterial Vaccines) 

Produce immediate passive immunity, 
followed by a subsequent response in 
the form of a strong, active immunity 



Send 

for 

“Booklet 


M 1 09-9 

5-Cc 

Package 
2 immuni- 
zations 


Pneumo-Strep-Serum 

(Antipncnmococcic- Antistreptococcic Scrnm) 

The latest development m Antipneumococcic Serums 

M 95-010— 50-Cc vial with Mulfoid Perfected 
Intravenous Apparatus 



H K MCLFORD CO , Philadelphia, P S A 


M 1 09-4 L 


20-Cc Package 
8 immunizations 





THE PIONEER BIOLOGICAL LABORATORIES 




LIPPINCOTT’S NEWEST BOOKS 


ANSPACH — A New Gynecology: 

There seems to be a distinct place for the text-book presenting the subject in a systematic form giving all the 
necessary information and omitting such details as are not immediately’ required for practical purposes In this 
w ork the subject is so presented as to provide the student with the whole necessary information and to act as a 
ready guide to the accurate diagnosis and the successful treatment of the gynecologic conditions The work gives 
a description of the normal structures and of the normal functions and a review' of the causes that produce the 
abnormal a summary of the manifestations of the abnormal and of the methods of treatment In addition to 
afTections of the generative organs proper such diseases of the intestinal and urinary tract as are most frequently 
encountered in women have been considered Static backache sacro iliac sprain, toxic arthritis 

The work is most beautifully' and elaborately illustrated and the original drawings are by leading artists 
It is written by Brooke M Anspach M D , Associate xn Gymecology Unrversity of Pennsylvania Cloth $9 00 

SHEARS-WILLIAMS — A Different Obstetrics: 

The strongly individualistic teachings of Dr Shears have been allowed to remain unchanged m this third edition 
of his celebrated practical w ork Changes will be found m and new material added to the subject matter of 
Metabolism of Pregnancy Syphilis in Pregnancy Toxaemias of Pregnancy, Amesthesia in Labor, Blood-pressure 
in Pregnancy', and Ctesarean Section New illustrations have been added, including three colored plates 

Three large editions have been required in three and a half years because of the entirely different original 
successful and practical method of handling the subject and because Shears giv es you the things you generally are 
unable to find — little bedside hints — the reasons ‘why’ founded on long experience — the right and the wrong 
way to use your hands your instruments, your every act is shown described in pictures It is written by 
George P Shears Professor of Obstetrics at the New' York Polyclinic Medical School and Hospital and by 
Philip I Williams Instructor in Obstetrics Graduate School of Medicine University of Pennsylvania 419 
illustrations Cloth, $8 00 

WHITE-MARTIN— A Standard G. U. : 

For the past twenty three years this work has been used by teachers, students and practitioners wherever the 
English language is known The current edition is brought completely up to date Advantage has been taken 
of the opportunity to introduce new illustrations, to add a section on the prophylaxis of venereal disease to so 
modify certain sections as to make them more complete or more specific and to revise the index 

The 12th edition is by Edw'ard Martin Commissioner of Health Commonwealth of Pennsylvania 
Benjamin A Thomas Professor of Urology m the Graduate School of the University of Pennsylvania and 
Stirling W Moorehead Surgeon to the Howard Hospital Philadelphia 424 engravings 21 colored plates 
Cloth $8 50 

SHARPE — Brain Injuries: 

Y ith and without a Fracture of the Skull — their diagnosis and treatment This is a report of the largest number 
of personal cases of brain injuries ever recorded — over 1000 patients The expectant palliative method of treat- 
ment is sufficient for tw o thirds of these patients whereas the operativ e treatment is necessary in only one-third 
The av crage mortality of 50% has been reduced to 27% in this series of all cases with or without operation and 
each patient has been followed from the time of injury to his present condition or death and post-mortem The 
findings are recorded and errors of diagnosis and of treatment are thus disclosed and fully discussed The technique 
of the operation of subtemporal decompression and drainage is described m detail and fully illustrated Diagnosis 
and treatment of acute and chronic brain injuries of newborn babies is given in detail m over 100 cases 

Drawings photographs moving pictures to the number of 232 illustrate this work of 757 pages Cloth 
$8 00 It is written by William Sharpe Professor of Neurologic Surgery New York Polyclinic Medical 
School and Hospital 

HESS — Scurvy : 

Interest m scurvy has been stimulated in the last few years as the result of a new and broader conception of nu- 
trition It has come to be realized that, m addition to the substances heretofore recognized as of essential 
importance in the dietary there is another group termed vitamines ' accessory food factors ’ or 1 food hor- 
mones w inch must be included in order to render the diet complete and adequate At the Bame time we hav e 
begun to appreciate the existence of a group of nutritional disorders which depend largely on a deficiency of 
these illusive vitamines Due to this association scurvy has acquired a fresh and broader significance 
It is written by Alfred F Hess New York 275 octavo pages, illustrated Cloth $4 00 


J. B. LIPPINCOTT COMPANY 

LONDON Since 1875 PHILADELPHIA Since 1792 MONTREAL Since 1897 

16 John St , Adelphi, W C 2 East ^Vashington Square Unity Huilding 
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l’lI\morOGIOAl4 cm MIRTH 

Sterile Surgical Stutares 


y pious ATorr*r«x 

AalmeriD 


217-221 DuffieW Street ~ Brooklyn, NY.,USA 


Clatistro-Tliennnial Catgut 

Bailable 


^pLAUSTRO-THERMAL, moaning enclosed heat , 
is descnptne of the impro\ed method of heat 
sterilization The principle of the method consists 
in applying the heat aftei closuie of the tubes, thus 
a\ oiding all the chances of accidental contamination 


The sealed tubes are submeiged in a bath of 
cumol — the high boiling hydrocarbon The tem- 
perature of the cumol batli is gradualty elevated 
until at the end of si\ hours the maximum of 165° C 
(329° F ) is reached This temperatuie is main- 
tained for fi\e horns, and is then allowed to slowly 
decline The tempeiatuie curve is graphically rep- 
resented by the chait shown below 


It is obuous, theiefore, that sterility is abso- 
lutely assured The sutures, being stoied in their 
original tubing fluid and reaching the suigeon’s 
hands sealed within the tubes m which they were 
sterilized, are removed from all the chances of con- 
tamination incident to the customary method of 
sterilizing the strands in open tubes 


Sterilization by this integral method is made 
feasible through the use of toluol as the tubing 
fluid The discovery of the value of toluol for this 
purpose was the outcome of an investigation aimed 
at finding a suitable fluid to replace chloioform 
The latter was formerly m general use, but was 
unsatisfactoiy because it was found to break down 
into chemical products which not only exerted an 
extremely harmful action on the collagen of the 


sutures but which were responsible foi considerable 
wound irritation 

No other mode of stenhzation so completely 
fulfills the exacting requirements for the production 
of ideal sutures as does 
the Claustro-Thermal 
method Tlnough its 
use the natural physical 
characteristics of the 
strands aie preserved, 
while the destruction of 
all bacterial life is abso- 
lutely assured 

Claustro-Thermal 
sutures are not lmpieg- 
nated with any germi- 
cidal substance, and con- 
sequently they exert no 
bactericidal influence m 
the tissues 

This product em- 
bodies all the essentials 
of the perfect suture, 
such as compatibility 
with tissues, accuracy of size, maximum tensile 
stiength, pei feet and dependable absorbability, and 
absolute sterility 

Reprints of original articles relating to the 
Claustio-Thermal method will be sent upon request 



Stand \rd Paci age 
Containing: One Dozen Tubes 
of a Kind and Size 



List of Qaunstro-T!nermal CatguiU 

Approximate!} Sixt} Inches m Each Tube 


Plain Catgut 
10-Day Chromic Catgut 
20-Day Chromic Catgut 
40-Day Chiomic Catgut 
Sizes 000 00 

OJnustro Thrrmnl «u turn arc urmflTected bj 


Product No 105 
Product No 125 
Product No 145 
Product No 185 
0 12 3 4 

• light or extremes of climatic tt mperatures 


Price an U. §. A. 

Per dozen tubes (subject to a standard quantity discount) $3 60 

Please specify clearly the Product Numbers and Sizes desired 
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Kalmerid Catgut 

An Imprtned Germicidal Suture 
Superseding Iodized Catgut 


IfTALMERID CATGUT is not only sterile, but, 
being impregnated with potassium-mercuric- 
lodide — a double iodine compound — the sutures exert 
a local bactericidal action m the tissues 


The older practise of impregnating catgut with 
the ordinary crystalline iodine for this purpose was 
at best an unsatisfactory method, since the anti- 
septic power was but slight and transient The 
most senous deficiencies of such iodized sutures, 
ho\\e\ei, were their instability and weakness aris- 
ing from exposure to light, the deterioration 
resulting from the continuous and unpreventable 
oxidizing action of the iodine, and the disintegration 
of the sutuies when heated Moreover, the decom- 
position pioducts of iodine caused such sutures to 
be irritating 

These senous disadvantages of iodized catgut 
ha\e been overcome through the use of potassium- 
mercuric-iodide instead of iodine This double salt 
of iodine and mercury, the chemical formula of 
which is Hgls 2KI, is one of the most active germi- 
cides known, exerting a killing action on bacteria 
about ten times greater than that of iodine It 
does not break down under the influence of light 
or heat, it is chemically stable, and, m the pro- 
portions used, is neither toxic nor irritating to the 
tissues It inter feres m no way with the absorp- 
tion of the sutures, and is not precipitated by the 
proteins of the body fluids 


Kalmerid catgut, m addition to its bactericidal 
attribute, embodies all the essentials of the pezfect 
suture It is perfectly compatible with the tissues, 
its absoibability is dependable, and its tensile 
strength is particularly good 

Two Varieties — To meet the requirements of 
different suigeons two kinds of Kalmerid catgut 
are prepared — the boilable, and non-boilable 

Boilable Grade— This variety is prepared for 
surgeons who prefer a boilable suture, such as 
the Claustro-Thermal product, but possessing 
bactericidal properties m addition The boilable 
grade, therefore, besides being impregnated with 
potassium-mercuric-iodide, embodies the desirable 
physical characteristics of the Claustro-Thermal 
sutures It has the same model ate degree of flexi- 
bility, it is the same m appearance, it is tubed in 
the same improved storing fluid— toluol, and, after 
impregnation with potassium-mercuric-iodide, it 
further leceives the Claustro-Thermal steriliza- 
tion — that is, heat sterilization after closure of the 
tubes 

Non-Boilable Grade — This variety is extreme- 
ly pliable as it comes from the tubes It is made 
for those surgeons who have been accustomed to 
the flexibility of iodized catgut 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


List of Kalmerid Catgut 

Approximately Sixty Inches in Each Tube 


Boilable Grade 


Plain Catgut 
10-Day Chromic 
20-Day Chromic 
40-Day Chromic 


Product No 1205 
Product No 1225 
Product No 1245 
Product No 1285 

Sizes 000 00 


Non-B oil able 


Plain Catgut 
10-Day Chromic 
20-Day Chromic 
40-Day Chromic 


Grade 

Product No 1405 
Product No 1425 
Product No 1445 
Product No 1485 


0 12 3 4 


Please specify clearly the Product Numbers and Sizes desired 


Kalmerid sutures are unaffected b> age or light or by the extremes of climatic temperatures 


Price m U S A 

Per dozen tubes (subject to a standard quantity discount) ?3 60 

In packages of trsvehe tubes of a kind and size as illustrated on first page 


/)\\7S& GzCKJw. 21** 221 Duffield Street Krookljn NX USA 



Kalmerid KamgaiL®® Tendons 

Two Varieties — Boilable and Non-Boilable 


^jpHESE are the sutuies pen excellence for those 
pioceduies m which post-opei ative tension is 
excessive, 01 long continued apposition necessaiy, 
such as m herniotomy, and m tendon and bone 
suturing Kalmend hangaioo tendons are not only 
stenle, but, in addition, they are impiegnated with 
potassuim-mei curic-iodide, which enables them to 
exert a local bactericidal action in the tissues 
The impregnating and stenhzmg methods aie the 
same ns piactised in the preparation of Kalmerid 
catgut, and described on the preceding page 

Thej are genuine kangaioo tendons, they aie 
round, smooth, straight, of uniform contour, and 
possess a tensile stiength about twice that of the 
best catgut of equnalent size 

Because of their gi eater strength some suigeons 
prefer these tendons to catgut, particularly m the 
finer sizes, foi general intestinal, muscle, fascia, and 
shin suturing 

Absorption* Time — The tendons are chromi- 
cized, and so accurately is the chromicizing process 
regulated that each size, whethei it be the finest 
or the coarsest, will maintain apposition m fascia 


or m tendon for approximately thirty days Short- 
ly after that period the sutures, with their knots, 
will be completely absorbed 

Two Varieties — Kalmerid kangaroo tendons 
are prepared in two grades— boilable and non-boil- 
able 

The Non-Boilable tendons are extremely 
pliable and consequently require no moistening 

The Boilable tendons are quite stiff as they 
come from the tubes, but may be rendered pliable 
by moistening in stenle watei preliminary to use 
The smaller sizes will be sufficiently softened by 
fifteen minutes immersion, while the larger sizes 
should be immersed for about thirty minutes 
Either stenle water, or an aqueous bactericidal 
solution made with Kalmend tablets— 1 5000— 
should be used 

Before immersion, the toluol, which is very 
volatile, should be allowed to evaporate so that 
the water may have access to the sutures 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


List of Kalmerid Kangaioo Tendons 

Each Tube Contains One Tendon - Lengths Vaiy From 12 to 20 Inches 

The Non-Boilable Grade is Pioduct No 370 
Boilable Grade is Pioduct No 380 


- Sizes ^ 

Tendon Sizes Ex Fine Fine Medium Coarse Ex Coarse 
Catgut Sizes 0 2 4 6 8 

Please specify clearly the Product Number and Sizes desired 
Kalmerid Kangaroo tendons are unaffected by age or light or by the extremes of climatic temperatures 


Price m U. S. A. 

Per dozen tubes (subject to a standard quantity discount) $3 60 

In packages of twelve tubes of a kind and size as illustrated on first page 


Actual Sizes 

000 

00 

D 

1 

2 

3 

4 

6 — 

8 


Standardized Sizes 

The Established Metric System of Catgut Sizes 
is Mow Used For All Sutures 

TTN conformity with the long recognized need for a unified system 
of sizes, the standard metric catgut scale has been extended 
to embrace all sutures, including kangaroo tendons, silk, horsehair, 
silkworm gut, and celluloid-linen thread 

The advantage of this standardized system is obvious 


DWIS&GCCh AS 217 221 Duffield Street, Brooklyn KY USA 
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Miscellaneous Sutures 


Potassium -Mercuric-Iodide 


Boilable 

Sterilised by Heat After Closure of the Tubes 


Product 

So 

350 

360 

390 

400 

450 

460 

480 

490 

600 


, Approximate Quantity 

Material in Each Tube 

Celluloid-Linen Thread 60 Inches 

Horsehair Four 28-Inch Sutures 


Catgut Sizes 


Plain Silkworm Gut 
Black Silkworm Gut 
White Twisted Silk 
Black Twisted Silk 
White Braided Silk 
Black Braided Silk 
Catgut Circumcision Suture 


Four 14 -Inch Sutures 
Four 14 -Inch Sutures 
60 Inches 
60 Inches 
60 Inches 
60 Inches 



Price mD S A — Per dozen tubes (subject to a 

standard discount on quantities) $3 60 

In packages of t\ ehe tubes of a kind and size as illustrated on first page 

Minor Smtares 

Short Length - Without Needles 
Sterilised by Heat After Closure of the Tubes 


Germicidal Tablets 

Trade f ^ALMEfttP Name 


To Supersede 
Bichloride of Mercury 
lodme 

Carbolic Acid 
and the 

Cresol Preparations 


TUIor disinfection of suture tubes, 
^ skm, hands, utensils, excreta, 
irrigation and disinfection of infected 
wounds, fistulas, sinuses, and ulcers, 
irrigation of the mucous membranes 
of the upper respiratory and genito- 
urinary tract 


Product 

No 

Material 

Approximate Quantity 
in Each Tube 

Catgut Sizes 

802 

Plain Catgut 

20 Inches 

00, 0, 1, 2, 3 

812 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

822 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

862 

Horsehair 

Two 28-Inch Sutures 

00 

872 

Plain Silkworm Gut 

Two 14-Inch Sutures 

0 

882 

White Twisted Silk 

20 Inches 

000, 0, 2 

892 

Umbilical Tape 

Two 12-Inch Ligatures 


Price 

mU § A* — Per dozen tubes (subject to a 



standard discount on quantities) 

$1 80 


In packages of tv, ehe tubes of a kind and size as illustrated on first page 


Emergency Satares 


TIZ* almend tablets are readily soluble 
m water, m 85 per cent alcohol, 
and in 85 per cent acetone Equal 
to bichloride of mercury m germi- 
cidal potency, and more potent than 
other mercury or iodine salts Less 
poisonous and less irritating than 
mercuric chloride or tincture of iodine 
Strongly germicidal in the presence 
of blood, pus, or mucus, because, 
unlike bichloride, potassium-mercuric- v 
iodide does not coagulate or precipi- 
tate proteins 


With Needles 


Sterilized by Heat After Closure of the Tubes 


1 roduct 
No 

Material 

Approximate Quantity 
in Each Tube 

Catgut Sizes 

904 

Plain Catgut 

20 Inches 

00, 0, 1, 2, 3 

914 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

924 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

964 

Horsehair 

Two 28-Inch Sutures 

00 

974 

Flam Silkw orm Gut 

Two 14-Inch Sutures 

0 

984 

White Twisted Silk 

20 Inches 

000, 0, 2 


Price m U. S A 
Per dozen tubes (subject to a 
standard discount on quantities) $3 60 

In packages of tv ehe tubes of a kind and size as illustrated on first page 



mmmey /leeDte 
Suitable fcrSKn. Muscle. orTendci 1 
/{edits ftrajxffif ta Sutar Sizes 



Reprints of original articles 
and pamphlet on uses 
sent upon request 

Each tablet represents 0 5 gram 
(7Vz grains) 

Potassium-Mercunc-Iodide 

Price 

Per bottle of 100 tablets $3 

A standard discount is allowed 
on original packages of one dozen bottles 



Obstetrical Sutures 

Product No 650 

For the Immediate Repair of Perineal Lacerations 

Each tube contains two 28-mch sutures of 40-day chromic catgut 
one of which is threaded upon a large full-curved needle 

Price in IL §. A 

Per tube (subject to a standard discount on quantities) $ 35 

Each tube in a package as illustrated 


ZGCOiJvC. 21? 221 DufHeld Street Brook!™ h\ USA 




Are You Preparing 
a Medical Paper? 

If so, you will find the Authors’ Department of the American 
Institute of Medicine of great assistance 

This department maintains an experienced editorial and research 
staff for the use of medical authors and physicians preparing 
medical papeis The following services are rendered 

1 — Bibliographies compiled. 

2 — Researches made and material supplied. 

3 — References verified. 

4 — Manuscripts edited and typed. 

5 — Complete papers prepared under the 

supervision of the authors. 

6 — Manuscripts for medical books edited 

and revised. 

7 — Translations made. 

The Authors’ Depai tment of the American Institute of Medicine 
aids the writer by doing for him those things which he is unable 
to do for himself because of lack of time or adequate facilities 

Physicians may use this department continuously for a reason- 
able annual membership fee, or if they prefer they may consult 
it occasionally as the need arises 

Full information will be sent upon request Your card or letter 
head with the words “Authors’ Department” marked on it will be 
sufficient It will be helpful if the exact nature of the assist- 
ance desired is indicated 

American Institute of Medicine 

(Dept. C) 

13 East 47th Street 
NEW YORK CITY 
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C OMPLETE clinical 
data in respect to 
dosage, technic, etc Im- 
mediate deliveries to U S 
Bureau of Standards for 
measurement Full par- 
ticulars on request 


SALTS (Purity as specified) 

NEEDLES — Invaluable in cer- 
tain malignant conditions 

UNIVERSAL APPLICATORS (Gold, 
silver, etc Shape tubular) 

FLAT APPLICATORS (Size and 
Radium content as desired) 

EMANATION APPARATUS IN- 
STALLATIONS. 


The W. L. Cummings Chemical Co. 


WORKS AND LABORATORIES 


LANSDOWNE 


PHILADELPHIA 



nifiifiiiiiiiiiiiiiiiiiiiiififiiiiiiiiHniTinnH nMl 


Improved Pattern 

JV ith entue bottom cast in one 
piece and with new lift that 
supports the instiuinent tiay 
fiom below 


Castle-Rochester Electric Sterilizer 

Ne\er before Ins there been offered an Electric Instrument Sterilizer perfected to the high 
degree of this new Castle-Rochester improv ed pattern Ever} detail has been worked out with 
the idea of making the sterilization of instruments absolutely positive vet as easy ns possible 
Water is brought to the boiling point quickl} on “high ” The cover and tray are raised bv 
simplv pushing down on n cool handle — the trav aluavs remaining level Lift the tra> out if >ou 
like, for it is not attached in nnv wav If } ou forget the sterilizer while it is running it will 
automatically shut off before all the water has evaporated 

A si you i supply house foi detailed information 01 mile us dvcct 

WILMOT CASTLE COMPANY 

1115 UNIVERSITY AVENUE, ROCHES1ER, N Y , U S A 

Malt > s of the la* rest line of Stci iltzet s for Phy sicians Laboi atoi tes Hospitals and Dentists 
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‘^PRODUCTS ^ 

Inlay Bone Graft Fracture Treatment with 

DR. FRED H. ALBEE’S 
IMPROVED INSTRUMENTS 

is mending with nature’s own materials. 
Bone graft is living tissue. 

It immediately becomes adherent to surround- 
ing tissues; produces fixation, stimulates callus- 
formation, and proliferates bone on its own 
initiative, securing bony union in cases of 
ununited fractures. 

For perfect results use no imitation or makeshift 
apparatus. 

W rite for Descriptive Bulletin No. 1 

Manufactured only by 

The Kny-Scheerer Corporation 

of America 

NEW YORK, N. Y. 


Mail to me 
Bulletin No. 1 
of ALBEE’S 
INSTRUMENTS 

(AS) 


Name, 
Street- 
City — 
State- 
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5— In Combination with Local Anesthetics 


T HE importance of Adrenalin 
m the induction of local anes- 
thesia can be estimated by a 
realization of the fact that one 
of the major prerequisites of 
an efficient local anesthetic is 
that it be compatible with 
Adrenalin 

In the role of synergist to the 
anesthetic Adrenalin serves a 
threefold purpose, it blanches 
the tissues, giving the surgeon 
a clear field of operation, it con- 
fines the anesthetic to the area 
into which it is infiltrated, 
preventing absorption and pos- 
sible toxic manifestations, it 
intensifies and prolongs the 
anesthesia by diminishing the 
circulation, thus obviating the 
dilution, oxidation and rapid 
destruction of the anesthetic m 
the tissues 

The question of the quantity of 
Adrenalin to be injected with the 
local anesthetic solution deserves 
special consideration on the part 
of the surgeon It should be 
remembered that after the 
effects of the injection of a large 
dose of Adrenalin have been dis- 
sipated, after the local ischemia 
has subsided, the patient is 
liable to have a sec- 
ondary hemorrhage, 
owing to a reaction 
in the walls of the 


vessels which manifests itself m 
obstinate dilatation Many in- 
stances of sloughing are attrib- 
utable to the strangulation en- 
suing upon the injection of too 
much Adrenalin It is incumbent 
upon the surgeon, therefore, to 
regulate carefully the Adrenalin 
content of the anesthetic solu- 
tions he employs 
In laparotomies and other 
major operations in which an 
ounce or more of anesthetic 
solution is required the propor- 
tion of Adrenalin need not 
exceed 1 in 100,000 This con- 
centration can be approximated 
by adding five drops of the 
L 1000 Adrenalin to the ounce 
:>f anesthetic solution When 
smaller quantities are to be 
injected it is permissible to in- 
crease the Adrenalin proportion 
to 1 50,000 or 1 40,000 
The most satisfactory results 
are obtained by first sterilizing 
(boiling) the anesthetic solution 
and then, after it has partly 
cooled, to add the requisite num- 
ber of drops of Adrenalin 1 1000 
This permits of gratifying flexi- 
bility, the surgeon is enabled to 
vary the proportion of Adrenalin 
in the anesthetic fluid 
at will and with a 
minimum of incon- 
venience 



PARKE, DAVIS & COMPANY 



HYCLORITE 

CONCENTRATED 

SODIUM 

HYPOCHLORITE 


A Chlorine Antiseptic of 
Remarkable Stability 

H YCLORITE has seven times the strength 
of Dakin’s solution, yet has an alkalinity 
of onljr one-sixth of 1%, which makes it prac- 
tically non-irritatmg to normal tissue. 


It possesses a uniform hy- 
pochlorite strength (Na O 
Cl 4 05%) but, unlike 
other hypochlorite solu- 
tions, has remarkable keep- 
ing qualities No testing is 
needed in making a Dakin 
Sol It is merely diluted 
with water to desired 
strength 

Hyclorite does not inhibit 
leukocytosis and phagocy- 
tosis It has a rapid solvent 


action on necrotic tissue, 
produces lymph flow and 
promotes prompt healing 

Hyclorite is used full 
strength or diluted to suit 
the case In proper dilution, 
Hyclorite is isotonic Effec- 
tive in dilutions as high as 
1-2000, it is very economical, 
and is efficient in all con- 
ditions where the use of a 
hypochlorite antiseptic is 
indicated 


Accepted by the A M A. Council on Pharmacy 
and Chemistry (N N R.) 

IV rite foi Sample and Literature to 

BETHLEHEM LABORATORIES, Inc. 
BETHLEHEM, PA 


Manufactured by 

General Laboratories 

Madison, Wis 


Bethlehem Laboratories, Inc. 

Distributors 
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Sustained Quality 


T HE reward of conscientious man- 
ufacturing effort is never obscure 
— it is an ultimate realization 

The reputation enjoyed by a man- 
ufacturer today is in the great 
majority of instances the culmina- 
tion of years of close adherence to a 
high standard 

The Victor Trade Mark on X-Ray 
and Electro-Physiotherapy Appar- 
atus is uni\ ersally recognized today 
as the symbol of quality — in ma- 
terials workmanship design and 
performance 


A Victor announcement of some 
new development is accepted by 
the initiated at face value for they 
know that conservatism prevails in 
the descriptive literature and that 
the product is offered the profession 
only after the best engineering skill 
has approved it 

Add to this the most comprehensive 
service organization of trained men 
specializing in this field extending 
a personalized service to the user 
of Victor apparatus then you ha\e 
the predominant reasons for the 
prevalence of Victor installations 



Victor X-Ray Corporation 

General Offices and Factory 

Jackson Blvd at Robey St Chicago 

Salts Offices and Service Stations in all principal cities 
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“Fn a/?, 'infectious diseases , in all chiomc anterm c 
anil asthenia conditions, the minetal content of the 
Organism becomes impau ed ” 

(JP ? of ALBERT ROBIN of BARIS) 


FELLOW5’ 
Compound »Syrup of 
the HypopHosphites 

The Standard Mineralizing Tonic 
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combines the nutritive action of the Chemical 
Foods Calcium, Sodium, Potassium, Iron, 
Manganese, and Phosphorus, with the 
dynamic properties of Quinine 
and Strychnine 


Literature and Samples sent upon Request 

FELLOWS MEDICAL MANUFACTURING CO., Inc. 

26 Christopher Street New YorK City 
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X-Ray Plant 

Contrast Its Appearance with 
that of the Old-Style Laboratory 


14 Points on the Chnix 

1 Takes the place of radio- 
graphic table horizontal fiuoro' 
icope vertical plate changer 
vertical fluoroscope trolley svs 
tem interrupterless or other 
transformer and control 

2^ Self-excited with capacity 
sumcient to fluoroscope or radio- 
graph any part of the body as 
attested by the U S Armv 
Manual and the EasltnanX rn\ 
Exposure Rule 

S Head of table drops to 
Trendelenburg position for not 
ing displacement of stomach 
intestines fluids etc 

4 Motor Driven so that pi 
ti£nt is earned automaticalK 
from \ertical to Trendelenburg 
or to intermediate positions 

5 After locating part on 
fluoroscopic screen plate made 
for permanent record by same 
tube under table 

C No shifting lifting and 
climbing of patients from one 
piece of apparatus to another 

7 No overhead trolley and 
dangerous dangling reels 



Name 

f O 

\\ Street 

C ' ty 

State 

8 No corona 

to light up room cu 

and kill fluoro- 

scopic image vfc, A 

9 No nitrous c < 
oxide from trol- 
lev to poison and 
sicken operator 

\ 10 Wood top 


U S Patents Dec 19, 1911, Apnl 22, 1913, F <b 
29,1916, Aug 7,1917 Also patented in foreign 
countries Other patents pending Infnngeis 
will be prosecuted v 


V A 


11 Self rectifying tubes eas 
lest and surest in operation 

12 Head of table accessible 
and free from all wires 

13 Light weight, easily mov 
able tube carnage 

14 To relocate the apparatus 
of the X-raV laboratory just 
move the Climx that s all 
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LYNN HASS 


The fifagazzME/xr 

ELECTRIC STERILIZER 


Standard of 
the Profession 



i -P 


This Cut shows the latest model with features, as follows 

No 1 — Lever attachment to raise cover and 
tray with one operation 

No 2 — Automatic cut-out, constructed along 
the lines of a switch, absolutely de- 
pendable and fool-proof 

No 3 — Unique Electric Heater, without wire 
or ribbon 

No 4 — Switch giving three degrees of heat 

No 5 — Faucet with wooden handle to draw 
off water 

It is furnished with or without white enamelled stand 

Made m three stock sizes For further information, ask 
your dealer or request illustrated circular from 

The Prometheus Electric Co. 


511 WEST 42d STREET 


NEW YORK 
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SANBORN 

VITAL CAPACITY SPIROMETER 

Made accoidmg to specifications of Di F W Peabody, of Harvard Medical 
School and Petci Bent Brigham Hospital, Boston 

Vital capacity determinations give a mathematical index of the physical 
condition of the patient in heart disease and m pulmonaiy tuberculosis 

Litciatmc and complete tnfoimahon sent free upon request 

SANBORN COMPANY 

1048 Commonwealth Ave. Boston 47, Mass. 


DR. BARNES SANITARIUM 

STAMFORD, CONN. 

A Private Sanitarium for Mental and Nervous 
Diseases Also, Cases of General Invalidism 
Separate Department for Cases of Inebriety 

The buildings are modern, situated in spacious and attractive 
grounds, commanding superb views of long Island Sound 
and surrounding hill country The accommodations table, 
attendance, nursing and all appointments nrs first-class in 
every respect The purpose of the Institut on s to gi\e 
proper medical care and the special attention needed in each 
individual case 50 minutes from Grand Central fetation 

For terms and illustrated booklet, address 

F. H. BARNES, M.D., Med. Supt. 

Telephone 1867 


<| The WALKEASY 

ARTIFICIAL LEG 

j Our Art Catalog contains valuable mforma- 
( tion on Care and Treatment of Stump Prepara- 
\ torj to Applying an Art Limb How Soon to 
11 Apply Art Limbs for Children Directions 
for Self-Measurement etc etc 

George R Fuller Co , Rochester, N Y 

(tranches, Ituflalo, Boston Philadelphia 


OPERATIVE TECHNIQUE, DIAGNOSIS 

The latest conclusions of LEADING SUR- 
GEONS on all SURGICAL SUBJECTS will be 
at your finger tips if you use our 

SURGICAL CARD INDEX 

to current literature 
ISSUED MONTHLY 
Special Indexes issued for Gynecology, Obstetncs, 
Orthopedics, Gemto-unnary and other subjects 

For full information address 

THE INDEXERS 

JULIA E ELLIOTT, Director 

5526 South Park Avenue CHICAGO 


I I Trade Mark. Registered fA 

I A Gluten Flour 

■ ^ a nee, r?r titcai * 


I /a iiiuien riour 

* 40% GLUTEN 

Guaranteed to comply in all respects to 
standard requirements of U S Dept, of ^ 
Agriculture 
Manufactured by 
FARWEtL & IUIINES 
yf V Watertown, N. Y. J ^ 


The Storm Binder and 
Abdominal Supporter 


(Patented) 



Men, Women, Children and Babies 

for Hernia, Relaxed Sacro-Iliac Articulations, 
Floating Kidney, High and Low Operations, 
Ptosis, Pregnancy, Obesity, Pertussis, etc 

Send for illustrated descriptive folder 
with physicians testimonials, measur 
mg diagram and samples of materials 
Mail orders filled at Philadelphia only 
— within 24 hours 

KATHERINE L. STORM, M D 

1701 DIAMOND ST PHILADELPHIA 
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EUROPEAN PLAN 

GOO Rooms GOO Baths 

$2 50 up, Single $4 50 up, Double 

Agents Sample Rooms $5 00 per day 




What the Christmas Seal 
Is Accomplishing 

It is saving 75,000 lives a year. 

It is providing hospital care for 
100,000 tuberculosis patients a year. 

Nearly 75,000 children are being re- 
stored to health m open air schools 

Over 5,000,000 calls a year are being 
made by 5,000 public health nurses 

Practically all of our 110,000,000 
Americans are being educated to better 
health 

About 7,000,000 school children are 
learning correct health habits through 
the Modem Health Crusade 

Help us keep up the good work by 
supporting this Fourteenth Annual 
Christmas Seal sale 

yOMr* 

Christmas SeaH^&% Christmas Mail 

& 

The National, State and Local Tuberculosis 
Associations of the United States 


Large Information Rack m Writing Room 
CIRCULARS ON REQUEST 


Table d’Hote $1 00— $1 50 

Business Mens’ Luncheon 75c 


HOTEL TULLER 

A McKENDRICK Mgr 
DETROIT, MICH 

Cafe A La Carte Cafeteria Men’s Grille 


The “Masland” 

Bone Surgery Equipment 

SUPREME FOR ALL BONE WORK 

Does Not Compete m Price with 
Older Outfits 

INVESTIGATE 

Wider range of usefulness 
Greater efficiency 
Superior control 
Perfect sterilizability 

H C. MASLAND 

2130 North Nineteenth Street 
PHILADELPHIA, PA 
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ORTHOPEDIC SERVICE 



Fig. 130 — Apparatus, Colostomy, Feick 

An apparatus designed to take care 
of the Fecal Discharge in a cleanly 
and efficient manner The best de- 
sign in use at the present time 
Descriptive pamphlet on request 

FEICK BROS. CO. 

809 Liberty Avenue 

PITTSBURGH. PA 


On Ocean Front 


Fireproof 


)t preakerg 

ATLANTIC CITY, N. J. 

Unusually ait) active dunng Autumn 
and Wintet Seasons 

Rates greatly reduced 

| U X U R I O U S , heated .Solarium, 
bathed m Sunshine, overlooking 
the ocean, where charming afternoon 
musicales and complimentary “Five 
o’Cloclc” Tea Seivice invite complete 
relaxation after your leturn from an 
outing on the exhilarating Boardwalk, 
01 from the Golf Course 

Amencan and European plans 

New Golf Club Privileges Fireproof Garage 
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EPHRAIM MCDOWELL 

“FATHER OF OVARIOTOMY” AND 
FOUNDER OF ABDOMINAL SURGERY 

With An Appendix on JANE TODD CRAWFORD 
By AUGUST SCHACHNER, M D , F A C S 
ILLUSTRATED OCTAVO, $5 00 

In addition to the life history of Ephraim McDowell and his initial operation 
on Jane Todd Crawford, with which this work deals, certain viewpoints which 
hitherto have been ovei looked or interpreted differently, are analyzed and elab- 
orated upon 

It was McDowell’s frontier location, on the very fringe of civilization, where 
freedom and self-reliance reigned supieme, that made the first ovariotomy possible 

Confronted with the opportunity, thrown upon his own resources, under the 
guidance of his “mothei wit,” McDowell calmy enacted a role that justly im- 
mortalized lnm and his heiome, and indirectly laid the cornerstone for the most 
brilliant domain of surgery 

The influence of his life is only fully realized when we compare his achieve- 
ment with that of vaccination, anaesthesia and the Listenan doctrine of surgery 

Every well-informed surgeon and gynecologist will want to place m his library 
this most exhaustive and thorough, as well as most interesting, biography of the 
father of ovariotomy and founder of abdominal surgery 

publishers J. B. LIPPINCOTT COMPANY Philadelphia 
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(halfonte-Haddon Hall 

- ATLANTIC CITY, N J 

These two most favored of Atlantic City’s famous 
hotels are N now combined in ownership and manage 
ment The homelike comforts and hospitality, which 
made each st^ individual for many years are theirs, 
combined — wi*h added facilities and greater charm 

Beautiful pavilionsnnd sun parlors Broad deck-porches 
overlooking the sea Pleasant sunny rooms Mild sun- 
shine and tempered air \New vigor m the ozone of 
the salt sea Good food, perfectly cooked, perfectly 
served Golf club privileges 
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, On the Beach and the Boardn alk American Plan Only 
Ain ays Open 'IVnte for illustrated folder and rates 

Bleeds and lippincoti company 
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Largest Manufactory of Artificial Legs in the World 

i > 

Inventors and Manufacturers of the 
LATEST IMPROVED 

PATENT ADJUSTABLE , 

DOUBLE SLIP SOCKET 





IS 



Warranted not to Chafe the Stump 


PERFECT FIT GUARANTEED *3g^X»&S“* m ““ 


Thousands of our Slip Socket Legs now being worn 

United States Government Manufacturers 


t^zTScnd for Illustrated Catalogue 

MINNEAPOLIS. MINN.. 
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Strength and Pliability are Found in 

Armour f 's Iodized Sheep Got Ligatures 

which are made from lamb's gut selected m our abattoirs especially 
for surgical purposes. 

The Armoar Iodized Ligatures possess full tensile strength and their pliability prevents break- 
age at the knot They are iodized to the core and are absolutely sterile Regular lengths, sizes 
00 to number 4 at $2 50 per dozen 

We also offer Plain and Chromic Ligatures, sizes 000 to number 4 regular lengths §2 SO per 

dozen, emergency lengths, $1 SO per dozen (nothing but the smooth 
side of the intestine is used m the manufacture of the Armour 
ligatures). 

Suprarcnalm Solution, 1:1000 is stable, uniform and free from 
preservatives 

Pituitary Liquid is physiologically standardized and is ready for 
hypodermatic use — c c< ampoules for obstetrical and 1 c. c. 
ampoules for surgical use 

literature upon the ARMOUR LABORATORY PRODUCTS for the medical profefiejon oaly, 

ARMGLUJR 

, ' CHICAGO 

Headquarters for the endocrines and other organoiherapeutic products* 
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Antiseptic 


t 

ITS WEDB THERAPEUTIC SCOPE AND ORBAT^ SUPERIORITY ARB BECAUSE IT IS 


1 Moft powerful than Mchlertde 

2 Noo-poUooona 

3 Docs not coagulate albwnln 

- 4 Does no Injury to membranes 
8 Doe* no damage to tMdea 


6 Doe* not break do wn graiwtatfe* 

7 ; Causes no Irritation - 

8 Possesses marked analgetic power 

9 A promptly efficient deodorant 
10 Allays inflammation 


ACCEPTED BY COUNCIL ON 
PHARM AND CHCH , A M A - 


K SAMPLE TO ANY PHYSICIAN AND 
> LITERATURE 8HOWINQ WHXT 
chinosol Has accomplished 


Six HALF ORAM TABLET® 

Chinosol 

(all RIGHTS nt5EKYE0> 
InfjoaXoa PoisofioWt Koa-WWkW 
Antiseptic andDeodotattb 
Directions on bottom of Box 
^ n y nt«rmY no n» 

ttUNMOl COwPAWNLC PH ARM CO ^.Yl 

- .. Price docents. 




_*ntine’s Meat-Juice 

hospital and Private Practice and in - 
their own persons when ill,_ Physicians 
w have demonstrated the Power of Valen- 
tine's Meat* Juice to ^Sustain and 
Strengthen the Weakened Vital Forces 
when the Digestive Organs are Impaired* 


Dr* Julian Calleja, Pres. Royal Academy of MecU 
cme of Madrid. Spam * ‘It is with the greatest sat- 
sfaction that I inform you I consider valentine's 
Preparation op Meat-Juice to be of a very superior 
>rder for invigorating the nervous system, for which I 
ise it myself and prescribe it to my patients." _ 

John Tanner, M„ D«, LL* D , Senior Physician 
Farrmgdon General Dispensary for Diseases of Women 
md Children, London, England : "In cases of Flood- 
ing or Hemorrhage of any Kind, Fevers, low forma of 
Rn^pmoma, Extreme Exhaustion when the stomach is 
»o irritable to retain any ordinary preparation, then 
Valentine’s Meat-Juice will be found to be a perfect 
aod-eend." - “ 


9m Salt tor American and European Chemist* and Druggists. 


VALENTINE’S MEAT- JUICE CO., 

RICHMOND. VIRGINIA. O. S A. 
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PERICAR D1 OT OMY TOR SUPPURATIVE PERICARDITIS 
Etc,r\r II Pool, M D 

DIAPHR \GMATIC HERNIA . . ' 

S*movl Ojilow, M D , and Benjamin Breakstom r M D New York 

THE PRESEN T STATUS OF GASTRIC AND DUODENAL ULCER 420 

AmiviKV O ■\\HDNSm, AID NT w York 
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GASlROENTEROSrOMY ' 434 

John r Erdmann, M D . NewYLrk 

GASTROENTEROSTOMY IN ACUTE PERFORATED ULCER OF THE 

STOMACH AND DUODENUM - 441 
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THREE FREQUENT CAUSES OF \\ EAK AND OF FLAT FEET 
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for Direct Medication 

by the ' ' - 
Intravenous Method 

l 

T O THE modern physician, awake to the advan- 
tages of Direct Medication, we offer a complete 
Une of pure and stable products which may be injected 
into the blood stream with the certainty of no" 
untoward effects - <>■ 

Our Intravenous Amnonle® form the border of _ tins 
announcement \cqi ii»u ' our •< I: with their names, 
ingredients and the conditions m which they are 
indicated 

Do not confuse us with any' other firm ol similar 
name, or with tbore making nr'da. j n parations In- 
sist on “ENDO’ vrd'.cl l h<' l < 1 >i a and mode of 
administration of which insure the best results in 

Syphilis Malaria -Toxemias 

Tuberculosis Asthma Pyelitis <- 

Rheumatism Anemias Cystitis 

Bronchial and Streptococcus Infections 

Ask for catalogue giving complete formula? of our 
specialties Reprints of interesting articles and price 
list will accompanv it CoTccpordence is invited and 
will be ]> om.'i ' re’Viv 1 > b* o e 01 he physicians 
on our staff 


Intravenous Products Co. of America, Inc* 

121 MadisonAve* Newark City 

Most Effective r ^/Vv^ 
i. - ^ J Method J&Jj 

fcv in the Treatment t \ 

' /“N/Disease Ylflf L \ 









DOCTOR! 


Meyer Makes 
Multoscopes 

Bear this in mind when 
called on to decide what is 
the most economical, com- 
pact, artistic, yet entirely 
piactical, apparatus which 
makes it unnecessary to 
sti mg up the room with an 
overhead wiring or high 
tension switch or separate 
tube stand forefficienttreat- 
ment voik But do not 
write for information unless 
you want the BEST 

No modem Clinic can call 
itself complete without it 

It is five years ahead of 
anything offered 

THE WM. MEYER CO., Girard St. & Wabansia Ave., Chicago, III. 


LI STE R I N E 

A Non-Poisonous, Unirritating, Antiseptic Solution 

Agreeable and satisfactory alike to the Physician, Surgeon, Nurse and Patient 
Listenne has a wide field of usefulness, and its unvarying quality assures like 
results under like conditions 

As a wash and dressing for wounds. 

As a deodorizing, antiseptic lotion. 

As a gargle, spray or douche. 

As a mouth-wash-dentifrice. 

Operative or accidental wounds heal rapidly under a Listenne dressing, as its 
action does not interfere with the natural reparative processes 

The freedom of Listenne from possibility of poisonous effect is a distinct advantage, 
and especially so when the preparation is prescnbed for employment in the home 



LAMBERT PHARMACAL COMPANY 

ST. LOUIS, MO, U.S.A. 
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Eastman 

Dupli-Tized X-Ray 

Films 


Are essentially practical 

because — 

1. Unbreakable, light, easily 
filed. 

2. Fastest x-ray material for 
either direct or intensify- 
ing screen exposure. 

3. Easily sent by parcels-post. 


EASTMAN KODAK COMPANY 
Rochester, N. Y. 
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WHY NOT USE 


IODOAPPLICATORS (qpn^l 


THE 


(Iodine Resublimed 60%, Potassium Iodide 40%) 

A Stick For Each Application 



MOST CONVENIENTTIODINE 


TAPPAN ZEE SURGICAL CO 
Makers of 


SOLUBLE IN WATER No 9-AA, tube of 100, $1 50 



CAUSTICHS 


o and other “MEDICATED STICKS,” Box M, NYACK, N Y 



REFLEX PHENOMENA 

particularly wifk women, ao\d childrerx, ike marked 
^cdafive proper+ies of 


( da n i e:l JS 


CONCENTRATED TINCTURE\ 

OF" PASSIFLORA INCARNATA / 

^ive if a prominent: place amorxg trKe u&G< d irv 

•the control of tKcsc nxarvi'Pestatiorvs 

No depression follows its use and rvo habit-formation 
need be feat cd 

IT HAS NO CONCERN WITH THE HARRISON ACT 

SAMPLES AND LITERATURE SUPPLIED TO PHYSICIANS PAYING EXPRESS CHARGES 

Laboratory or JOHN B DANIEL Inc Atlanta Georgia ^ •' 



ELECTRICALLY'LIGHTEDTNSTRUMENTS 

T WENTY years m the manufacture of electrically lighted surgical instruments, 
if it has not brought perfection in instrument construction at least has kept 
the Electro Surgical Instrument Company abreast of the advances made by lead- 
ing specialists of the Medical and Surgical Profession 

So it is that instruments stamped “E S I Co ’* speak of the accomplishments 
of the noted men ^hose suggestions are embodied in their construction and a ser- 
vice of maintenance possible only m instruments of our manufacture 

Users of instruments stamped “E S I Co” are certain sharers in this service 
Illustrated Catalogue Sent Upon Request 
Origtnation Begets / nutation Be Sure of Our Exact Name 

Electro Surgical Instrument Company 

ROCHESTER, N. Y. 


Q _ J * _ ___ C _ By the Physicians’ Radium 

Kaaium O01TV1C6 Association of Chicago (Inc.) 


MIDDLE STATES 


Established to make Radium more available 
for approved therapeutic purposes in the 
Has the large and complete equipment needed to meet the special requirements of 
any case in which Radium Therapy is indicated Radium furnished to responsible 
physicians, or treatments given here, if preferred Moderate rental fees charged 


Board of Directors 
WILLIAM L BAUM, M D 
N SPROAT HEANEY MD 
FREDERICK MENGE MD 
THOMAS J WATKINS MD 


Careful consideration will be gi% en inquiries concern- 
ing cases in which the use of Radium is indicated 

THE PHYSICIANS’ RADIUM ASSOCIATION 

1110 Tower Building, Chicago Manager William L Brown, M D 
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Anusol 

M. HEMORRHOIDAL A. 

Suppositories 

There’s been many a case re- 
ported in which Anusol Supposi- 
tories were used preparatory to 
Hemorrhoid operations 

Just to lelieve pam and swelling 
And left nothing to operate for | 
Much to the surprise of the sur- 
geon 

And the delight of the patient 
Sample on request 


MADE IN U.5.A. 

Furnished twelve in grey box 

WHITE,RED AND BLACK LABEL 
AT BEFORE-THE-WAR PRICE. 

SCH ERI NG SGLATZJnc NewYork 


NOTICE! 


Sherman’s Vaccines 


ARE NOW SUPPLIED IN A NEW 
10 MIL (C C ) CONTAINER 



10 Mil (c c ) 
Twentj Preparations 
Beyond the exper- 
imental stage 
Millions of doses have 
been administered 


This package has many su- 
perior features which assure 
asepsis prevent leakage and 
facilitate the removal of 
contents It is constructed 
on the well-known Sherman 
principle 

The \ial is amply strong, 
which prevents breakage, so 
frequent with shell vials 

We are exclusive and pioneer 
producers of Bacterial 
Vaccines Originators of 
the aseptic bulk package 
Pioneer in elucidation ex- 
perimentation and clinical 
demonstration 

The largest producers of 
Stock and Autogenous 
Bacterial Vaccines 

6.H. SHERMAN, M.D. 

Manufacturer of 
BACTERIAL VACCINES 

DETROIT, MICH ,U S A 

"Sherman s Vaccines 
are dependable Antigens ' 



THE BATTLE CREEK SANITARIUM AND HOSPITAL — Established 1866 

Medical Surgical Orthopedic 

Neurological Obstetrical Reconstructive 


Educational Departments 

Training School for Nurses Normal School of Phjsical Education School of Home Economics and Dietetics 
Students received on favorable terms Registered trained nurses, dietitians and physical directors supplied 

Descriptive literature mailed free upon request 

THE BATTLE CREEK SANITARIUM 

Box 234, BATTLE CREEK, MICHIGAN 
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The “Universal Joint” 
Replacement Clamps 



Ample strength for old ununited fractures Uni 
versal movement to secure perfect alignment Holds 
the bones rigidly while permanent fixation is made 

WRITE FOR FULL INFORMATION 

H C MASLAND 

2130 N 19th St Philadelphia 


The Storm Binder and 
Abdominal Supporter 


(Patented) 



Men, Women, Children and Babies 

for Hernia, Relaxed Sacro-Iliac Articulations, 
Floating Kidney, High and Low Operations, 
Plosis, Pregnancy, Obesity, Pertussis, etc 

Send for illustrated descriptive folder 
with ph\ sicians testimonials measur 
ing diagram and samples of materials 
Mail orders filled at Philadelphia only 
— within 24 hours 

KATHERINE L STORM, M D 

1701 DIAMOND ST PHILADELPHIA 


I 'N'V Trade Mark Registered 

A Gluten Flour 

- • ^ ^ .rfnafa nr r/rcw * 


^ ^ 40 96 GLUTEN m ~ ^ 

Guaranteed to comply In all respects to 
standard requirements of U S Dept, of 
Agriculture 
Manufactured by 
FARWELL & RHINES 

Watertown, N. Y. ^ 


AV 


DR. BARNES SANITARIUM 

STAMFORD, CONN 

A Private Sanitarium for Mental and Nervous 
Diseases Also Cases of General Invalidism 
Separate Department for Cases of Inebriety 

The buildings are modern situated m spacious and attractive 
grounds commanding superb views of Long Island Sound 
and surrounding hill country The accommodations, table 
attendance nursing and all appointments are first-class m 
every respect The purpose of the Institution is to give 
proper medical care and the special attention needed in each 
individual case 50 minutes from Grand Central Station 

For terms and illustrated booklet, address 

F. H BARNES, M D , Med Supt 

Telephone 1867 



ANTISEPTIC 
LOCAL ANAESTHETIC 

with Cocam 
or with Novocain 

THE BEST IN THE WORLD 


Is a Sterile Isotonic Anti- 
septic Solution, conse- 
quently needs no boiling, 
although Waite’s can be 
boiled with impunity It 
has been used m over a 
billion cases of Surgery, 
Major, Minor, by Infiltra- 
tion and Nerve Blocking 



The Antidolor Manufacturing Co. 

4 Mam St , Sprmgville, N Y 
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90 PER CENT OF ADULTS 
HAVE PYORRHEA 

Keep out of tins class and 
ha\ c good sound teeth 
and firm healthy 
gums by the 
regular 
daily 
use 
of 


n 

Cleans 
tlicttith nn it 
proti rts the tit 
tire mouth ctt\u> 
from germ infection 
Retail, 30cts n tube 
Wholesale, $2 50 n doz 


the antidolor Mra co 

4 Main kt Sprlicvnu ^ Y 


SEND LARGE TUBE FREE 


Name 
Address 



ourTires 


3500 Miles 
Guarantee 

Your Dollars Buy More 
Miles If You Buy Our 
Surplus Tires By Mail 

Positively SaVes 40% 
OffStandardPrice List 

Manufacturers of Standard 1 ires 
sill ns tliur surplus or o\ reproduc- 
tion in large lots, nt imnansiK re- 
duced pricis for spot cisli When 
ourstockcd it is die tper for mnnu 
facturers to sell their high-qu ihly 
tires, c\ui nt a sleeping reduction, 
limn to temporarily shut down their 
plants and disrupt thur organisation 

Tint is win we can sate you $0% and guarantee these tires 
to \ ou for 3500 mills 

The\ wxr* originally built and guaranteed by the factories 
for 1G00 and 5000 miles and there is absolutely no reason 
win \ou should not get 1000 or 5000 miles and more out 
of them — because that s what they're built for 


Size 

28x3 

30x3 

35x3 

30x3*4 

31x3*4 

35x3*4 

3fx3 y 

31x1 

32x4 

33x4 


Plain 
$0 15 
0 00 

11 50 

12 30 

13 10 

14 30 

15 10 
18 30 

18 70 

19 55 


Non- 

Skid Tubes* 
$10 40 32 05 

2 GO 

3 10 
3 55 
3 30 

3 40 

4 15 
4 25 
4 35 
4 45 


10 70 
12 15 
33 85 
14 40 
1020 
10 70 

20 75 

21 10 
21 45 


Size Plain 
31x4 320 00 

35xi 2105 
3G\4 2.3 50 

31x1/4 2000 
35x4 J4 28 20 
30x414 28 00 
37x4^4 32 05 
3 5x5 30 90 

3G\5 33 55 

37x5 32 70 


Non 

Skid Tubes* 
$21 90 $4 45 
23 05 5 20 


25 50 

29 35 

30 70 

31 15 
35 00 
33 80 
30 75 
35 05 


5 35 
5 00 
5 70 
5 90 
0 70 
0 95 
7 05 
7 15 


*All tubes are firsts — guaranteed one year against defects 

We ship COD subject to inspection When ordering 
state what size and style you want — Plain, Non-Skid, 
Clincher, Q D or S S Q% discount for cash with order 
Prices subject to change without notice ORDER NOW 

Philadelphia Motor Tire Co. 

Dep! H, 258 N Broad Street, Philadelphia, Pa 



RADIUM 

II !H L\R UTLICATPRS 
NL1 1)1 L \ PI'I It' MORS 
I LA f \i'i’ki( \ i O R s 


A 1 ’PI it \«ORS 
oJmmcim DiMc;\ 


C O'Si'L. 1 'V J \i I \ I ( ' \ ^ 


I \1.\\ \ l il)\ \i " \ 1 l s 


SOLD ON BASIS OF 
U S BUREAU OF STANDARDS 
CERTIFICATE 


CORRESPONDENCE INVITED BY OUR 

PHYSICAL, CHEMICAL 
and MEDICAL DEPT’S 


THE 

RADIUM COMPANY 
OF COLORADO, Inc 

MAIN OFFICE and REDUCTION WORKS 

DENVER, COLO , U S A 


BRANCH OFFICES 


STREET 


SQUARE 


LONDON 


CHICAGO NEW YORK PARIS 
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Your Debilitated Patients 


need especial attention during the next few months to fortify them against 
the prevalent diseases of Fall and Wmter The defensive forces of the - 
body need to be reinforced, and to accomplish this, good hygiene, the 
best of food, and a dependable tonic are essential To meet this last need 

Gray’s Glycerine Tonic Comp. 

has no superior 

Probably no other remedy enjoys the confidence of more physicians than 
Gray’s Glycerine Tonic The reason is plain, for they know it will do what 
they expect it to — that they can count implicitly on its increasing functional 
activity throughout the body, improving the nutntion and raising the vital 
resistance " i d 

The Purdue Frederick Company 1 


1 OC CI-waaI- Vnrb- f'Jftr 



Valentine’s Meat-Juice 

In Hospital and Private Practice and in 
their own persons when ill, Physicians 
have demonstrated the Power of Valen- 
tine's Meal-Juice to Sustain and 
Strengthen the Weakened Vital Forces 
when the Digestive Organs are Impaired. 

Dr. Julian Calleja, Pres. Royal Academy of Med- 
icine of Madrid, Spain “It is with the greatest sat- 
isfaction that I inform you I consider Valentine's 
Preparation op MEAT-Juicntobeof a very superior 
order for invigorating the nervous system, for which -I 
use it myself and prescribe it to my patients ” 

John Tanner, M. D., LL. D. t Senior Physician 
Famngdon Gcnei al Dispensary for Diseases of Women 
awl Children, London, Enqlana: “In cases of Flood- 
ing or Hemorrhage of any kind, Fevers, low forms of 
Pneumonia, Extreme Exhaustion when the stomach is 
too irritable to retain any ordinary preparation, then 
Valentine’s Mdat-Juicb will be found to be a perfect 
God-send ’’ 

For Sale by American and European Chemists and Drusrffiata 

VALENTINE’S MEAT- JUICE CO., 



RICHMOND, VIRGINIA, U. S A. *- 


A.N. 7 
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The Winkley Artificial Limb Co. 

largest Manufactory of Artificial Legs in the World 

Inventors and Manufacturers of the 
LATEST IMPROVED - 

PATENT ADJUSTABLE 

DOUBLE SLIP SOCKET 

Artificial Leg 

Warranted not to Chafe the Stump 

PERFECT FIT GUARANTEED 

Thousands of our Slip Socket Legs now being wom^ 

United States Government Manufacturers 

Igg^S end for Illustrated Catalogue 

MINNEAPOLIS, MINN., U.- S. A. 



LA BORATORY 
>Y. T JU1JCT5 ■ 


HEADQUARTERS 

Our facilities make us headquarters for the En- 
docrine Gland and Organotherapeutic products 


Pituitary Liquid % c c 
and I c.c ampoule* 6 
in box 


Pituitary powder and 
tablet*. Anterior Pi 
turtary Powder and 
Tabs PotfcnorPttw 
taiy Powder and Tab? 


Corpu* Luteum (true) 
powder and 2 and 5 
Siam Tab* and 2 and 
5 gram capsule* 


Pcpatn l)SP Seale 
granular and powder 


Pan erf-aim U S. P 
Powder 


E LIXIR ENZYMES is a palatable preparation of the proteolytic and curdling 
ferments that act m acid medium. It is recommended as an aid to digestion 
and a* a gastric (onic generally , ^ 

Elixir of Enzymes is of special service in correcting faulty proteid metabolism 
which is one of the principal causes of autointoxication _ < 

Elixir of Enzymes is an excellent adjuvant and vehicle for exhibiting lodicU, 
bromids, salicylate* and other drugs that disturb the digestive functions One dram 
of Elixir Enzymes will carry 46 grains of potassium jodid or 45 grains^ of sodium 
salicylate or 1 7 grains of potassium bromid 

Elixir of Enzymes contains the curdling ferment and may be used for making 
junket or curds and whey Add one teaspoonful of the Elixir to half pmt of luke- 
warm milk, stir thoroughly and let stand till cool 

For minimizing the organic disturbances and eliminating the corrosive effect of 
potassium lodid on the mucous membrane of the stomach as well as disguising the 
taste, the following combination is recommended - ^ 

Potassium lodid, 2 ounces Distilled water, enough to make two fluid ounces 
To exhibit, for instance, 20 grams of potassium lodid three times daily, use one 
tea<poonful of Elixir of Enzymes, one teaspoonful of the above solution to half pint 
of lukewarm milk, stir thoroughly and let stand until cool Take one-third of this 
quantity as a dose This junket should be made up fresh every morning 

ARMOUR A COMPANY 


CHICAGO 


•>702 


Pilling Made Instruments Used by the Staff 
of the Chevalier Jackson Clinics 

MINIMUM WORKING SET No 1 

FOR THE DIAGNOSIS AND TREATMENT OF DISEASES 
OF THE LUNGS, INCLUDING THE TRACHEA AND LARYNX 

Consisting of various Chevalier Jackson Bronchoscopes, Esophagoscopes, 
Laryngoscopes, Bronchoscopic Battery, Forceps (Laryngeal and Esophageal), 
Aspirating Tubes, Sponge Carriers, Bite Blocks, also extra light carriers 
and lamps, etc / — % 


Send for Circulars and Catalog 


Jjj George P. Pilling & Son Co. 

^ V B J N E Corner Arch and Twenty-Third Streets 
(4 I Philadelphia, Pa , U S A 

%======a 


Chevalier Jackson’s 
Laryngoscope 


Chevalier Jackson's Bronchoscope 



NEW YORK POST-GRADUATE 

MEDICAL SCHOOL AND HOSPITAL 


EAR, NOSE AND THROAT 

Course Begins January First 


For Further Information, Address 

THE DEAN 


310 EAST TWENTIETH STREET 


NEW YORK CITY 
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Superior Arsphenctmines 

Why do eminent syphilologists prefer and use D R* L. Arsphenamines 7 
It is because of their superior quality, wide margin of safety and high 
therapeutic efficiency 

DHL were the first American Arsphenamines No others furnish to Such 
a degree this desirable combination of “Safety First and Quality Always ’* 
Ask your dealer for these proven products and always specify D R. L« 

ARSPHENAMINE, D R L. NEO ARSPHENAMINE D1U. 

SULPH ARSPHENAMINE D R. L. 

POTASSIUM BISMUTH TARTRATE D R. L METAPHEN D R. U 


)ERWATQLOGICAL RESEARCH LABOF 

1 17201726 Lombard Streets Philadelphia 

J / Brarkch of\ 

THE ABBOTT LABORATOBIES 

47^3 Ra venswood Avenue, Chicago 

SEATTLE 


SAN FRANCISCO 


TORIES 


^LO S GELES TORONTO 


Trademark 

Registered 


STORM 


Trademark 

Registered 


Binder and Abdominal Supporter 

(Patented) 



For Men, Women and Children 

For Ptosis, Hernia, Pregnancy, Obesity, 
Relaxed Sacro-Iliac Articulations, Floating 
Kidney, High and Low Operations, etc 

Ask for 36 page illustrated folder Mail orders 
filled at Philadelphia only — -within 24 hours 

KATHERINE L STORM, M D. 

Originator, Patentee Owner and Maker 
1701 DIAMOND ST PHILADELPHIA 


>y f & r v 

f W V GENUINE ^ W ^ 

GLUTEN FLOUR 


Guaranteed to comply in ah respects to standard 
retirements of the U S Department of Agncnltare 
l v w m Manufactured by f 

f THE FARWELL & RHINES CO > 
Watertown, N Y , U S A S 


DR BARNES 

SANITARIUM 

STAMFORD, CONN 

A Private Sanitarium for Mental and Nervous Diseases also 
Cases of General Invalidism Cases of Alcoholism 
and Drug Addiction Accepted 

A modern institution of detached buildings situated in a 
beautiful park of fift> acres commanding superb views of 
Long Island Sound and surrounding hill country Com- 
pletely enuipped for scientific treatment and special atten- 
tion needed in each mdmdual case Tiftj minutes from 
New York City Frequent train service For terms and 
booklet address 

F H BARNES M D Med Supt Telephone 1867 Stamford 
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Eastman 

Perfected 

Intensifying Screens 

are fully as fast as any screens 
made. 

They are free from grain and 
lag and because of their unique 
form may be easily and safely 
kept clean. 


Send for free miniatui e saniple pair 


Eastman Kodak Company 

Rochester, N Y 


Medical Division 


Send for our Special 
Splint Circular 




^ Crane-Savenay 
Abduction Splint 


I Made Universally 

f Vl I \ Adjustable 

l_Ju \ Pervious to X-Ray 

nil | 1 Made of Pierce-Alloy 

\U \ \I | Metal 

^ \ Durable as Steel 

Light as Aluminum 
Insures Maximum Comfort to Patient 
Completely supports the under surface of the 
arm 

A feature of the splint is the shoulder girdle, 
which lies vertically against the Thorax under 
the Axilla All bandages are pinned to 
shoulder girdle 



Jones-Silver Cock-up Hand Splint 

Made of Pierce-alloy Metal 

P “Balkan” Frame 

with Suspension 
Trolley 

(United States Army Standard) 

For the suspension and 
extension of fractures 
Intended to be appbed 
to any regular metal 
bed as a temporary 
fixture Made of wood 
The lengthy slots, in conjunction with bolts and thumb 
nuts, permit the sefection of afmost any desired adjust- 
ment Including suspension trolley and holder for 
Dakin solution bottle 


HARVEY R. PIERCE COMPANY 

Surgical Instruments 

128 SOUTH NINETEENTH STREET PHILADELPHIA 


^rntruiiicnts 


The Ninth Edition 
of Our Catalogue 

describes and illustrates 
our complete line of in- 
struments designed by 
leading physicians and 
surgeons both for the 
work of the specialist 
and of the general prac- 
titioner A copy will be 
mailed upon request 


See actual conditions by means of 

“E S. I Co ” Electrically Lighted Instruments 


Nasopharyngoscope Holmes Rectal Instruments — Ttillle, Lynch, 

Transillumma tors Sullivan AxMl Bass!er Beach Bme 

son Lynah lnstrameats ~ Jack Ulummated Eye Spud, Nasal Snare, 
Cystoscopes — Braasch, Young Mouth Gagi Vaginal Specula, 

Urethroscopes— Swinburne k Young , Rectal Specula 

Gordon , Koch, MacGowan , Auriscopes, Nasal Specula, Tongue 

Ballenger Depressors, Laryngoscopes, etc 

To obtain proper service from our instruments make certain you are 
using genuine ‘E S I Co ” lamps To insure best service write for a 
copy of our Lamp Sheet 

Electro Surgical Instrument Company Rochester 



Intravenous Products Co. ^America 1 — , W 'njlRi||\ 

NewYorRU$A — > ^oVS vS * ,-H M 

INTRAVENOUS 

*" Accepted a$ SOLUTIONS 

■ -D ejo enc? ah 7o, czncj I&ot'onic 









Recent Medical Texts of Importance 

SPALTEHOLZ ANATOMY 

New Printing Just Published in English — 3 Vols Cloth Bound, $18 00 Per Set 

VILLIGER — Brain and Spinal Cord 

By Emil Villiger, M D , of the University of Basel Third Revised American Edition, edited by 
William H F Addison, M D , University of Pennsylvania 335 Pages 262 Illustrations, many 
in color Cloth, $6 00 

A new edition of a standard text in which special attention has been directed to the study of the 
structure of the ner\ ous system by both gross and microscopic methods, and the results of the tw^o 
methods correlated A new section on the sympathetic system has been added, with illustrative 
diagrams The description of the neuroglia tissue has been amplified The text on the conduction 
paths, especially on those of the spmal cord, medulla oblongata and cerebellum has been re-written 
and mam new illustrations added and m ever} w r ay the book has been made the most concise, lucid 
and up-to-date synopsis of the subject 

WILSON AND COCHRANE — Fractures and Dislocations: 

Treatment and After-care 

By Philip D Wilson, Instructor in Surgery, Harvard Medical School, and one of the associates of 
Joel E Goldthwait, of Boston, and William A Cochrane, who is associated with Sir Harold Stiles, 
of Edinburgh Octavo 789 Pages 978 Illustrations Cloth $10 00 

The strongest feature of this book is its practicability Unusually well illustrated by photographs of 
actual cases and drawings wdnch show what you want to know and the best ways of handling 
every condition that anses m the treatment and the after-care of all fractures and dislocations, 
particularly stressing the restoration of function 

BECK — The Crippled Hand and Arm 

By Carl Beck, M D , F A C S , Chicago Octavo 243 Pages 302 Illustrations Cloth, $7 00 
A unique and much-needed monograph on the various types of deformities of the hand and arm, as 
a result of abnormal development, injuries, and diseases, superbly illustrated by actual before and 
after photographs, pen drawings, showing technic and various steps followed by the surgeon m his 
w r ork of plastic reconstruction for functional purposes, covering fully the injuries and mutilations 
which come into the practice of all physicians and surgeons We believe this to be one of the most 
important books of the year 

MUIR — Text-Book of Pathology 

By Robert Muir, M D , Professor of Pathology, University of Glasgow, Pathologist to the 
Western Infirmary, Glasgow Octavo 778 Pages 443 Illustrations Cloth, $8 50 
A generally useful and much -needed text on the study of disease by scientific methods The author 
has endeavored, in the first place, to give due weight to the scientific aspect of the general path- 
ological processes, and, in the second, to describe those pathological changes m the various organs, 
which are of special importance m relation to Clinical Medicine and Surgery 


J. B. LIPPINCOTT COMPANY 


LONDON Since 1875 
16 John St , Adelpln W C 2 


PHILADELPHIA Since 1792 
East Washington Square 


MONTREAL Since 1897 
Unity Building 



NOW READY 


“He alone shall taste the sweet fruit of revered old age whose former years have 
been distinguished by a uniform series of laudable and meritorious actions ” 

A SURGICAL PILGRIM’S 
PROGRESS 

1845-1925 

REMINISCENCES OF 

LEWIS STEPHEN PILCHER 

AN AMERICAN AUTOBIOGRAPHY by Lewis Stephen Pilcher, M D , 
LL D , surgeon, author, editor, patriot — A social and historical chronicle 
— memories of men, religion, politics and education eighty years ago — A 
kindly flood of reminiscence, tempered by the philosophy of eighty years of 
life Aside from the general veneration of the entire profession for Dr 
Pilcher, physicians will be interested m the digressions of the book into the 
fields of Medical Ethics, Medical Journalism, Anatomy as a Study and a 
Necessity The medical bibliophile will enjoy a chapter on “The Old 
Masters in Medicine,” which describes the rare treasures of Dr Pilcher’s 
remarkable library Surgeons will find Dr Pilcher’s story what journalists 
have found the stories of Edward Bok and Cyrus Curtis The personal touch 
given to the story of Panama and Havana in the days of Yellow Fever is all of 
engaging interest The book is a rare human document, exhibiting senti- 
ments of the loftiest nature from beginning to end — -Tracing the influences 
that determined character from generations preceding his own birth to the 
latest days of a prolonged life — Glimpses of college life sixty-five years ago — 
The great adventure of the Civil War followed by five years of naval life, 
a period of special trial and of dangers nobly met — The final pivotal decision 
determined by chivalrous devotion to a sacred trust — The record of sixty 
years’ progress of a pilgrimage to a surgical goal A practical surgeon, a 
teacher of anatomy, a founder of hospitals and journals, a writer of books, 
a lover of the heroes of the past, a father, a citizen, a patriot — Many reflec- 
tions upon the men and manners encountered along this pilgrimage — A citizen 
of the World, travelling in many lands and many climes Command er-m- 
Chief of the Grand Army of the Republic — Story of the Annals of Surgery, 
fitting monument of a lifetime devoted to Science and his fellowmen, forty 
years of consecutive service as its founder and editor to the present day 

Published January, 1925 448 pages 50 illustrations 6*4 x 914 Price 

$5 50 post paid m the United States — Foreign Countries $6 00 Order must 
be placed in advance of publication The edition is limited to one printing — 

Sold only by Subscription Place your Order now for delivery 

J. B. LIPPINCOTT COMPANY 

227 SOUTH SIXTH STREET PHILADELPHIA, PA 
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Hospital Safety 
at Low Cost 


This new, low priced pressure sterilizer in- 
sures complete sterilization Dressings are 
sterilized under fifteen pounds pressure 
and then dried 

You Can’t Affoid Half-Steuhzation 

Complete sterilization is assured in this sterilizer, 
which is very simple to operate This new sterilizer 
is safe to use Note the safety valve and the auto- 
matic cut-off It is constructed of copper and bronze 
throughout Only the best materials are used in the 
construction of this sterilizer 

PROMETHEUS ELECTRIC CORP 
14-9th Ave , New York City 
Send me complete details of the low price 
Pressure Sterilizer 


Name 

Address 

Name of Dealer 



THE HUGH H. YOUNG X-RAY UROLOGICAL TABLE 


OPERATING— EXAMINING— TREATMENT 


RADIOGRAPHY 

may be accomplished m 
any position This table 
uses a new model flat 
Bucky Diaphragm which 
permits radiography of the 
entire urinary system, no 
matter m what position 
the table is placed A per- 
manently centered tube 
stand assures perfect 
radiographs Write for 
information 


EFFICIENCY 

is built into the Young 
table Every detail was 
worked out under the 
guidance of experts 
Everything which could be 
of assistance to the opera- 
tor has been incorporated 
Simplicity and ease of 
operation are the two out- 
standing features A post- 
card to us will bring you 
an illustrated descriptive 
booklet 



THE MAX WOCHER & SON CO. 

MAKERS OF HIGH GRADE SURGICAL EQUIPMENT 

29-31 WEST SIXTH STREET CINCINNATI, OHIO 
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ATLANTIC CITY 


Tune tn on WPG and 
Chalfonte-Haddon Hall 



Your holidays here are invested, not spent Dividends 
are generously paid m new vigor, new capacities, new 
life Every happy hour of every happy day is put into 
salt sea air, into outdoor recreation, into the luxury and 
comfort, the hospitality and charm of your Chalfonte- 
Haddon Hall 

A number of persons have grown so enthusiastic that 
they have made Chalfonte-Haddon Hall their perma- 
nent or semi permanent home 

On the Beach and the Boardwalk In the rery center of things 
American plan only always open Illustrated folder and rates on 
request 


LEEDS and LIPPINCOTT COMPANY 
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M A RINOL 


Homogenized Cod Liver Oil with the vitally 
important inorganic constituents of deep-sea 
water and marine plants. A new important 
product of biological principles essential to 
nutrition and the maintenance of health. 

MARINOL, a remarkably agreeable, 
digestible blend of this complex of marine 
constituents — a successful accomplishment 
of an original idea. 

FAIRCHILD BROS. & FOSTER, New York 


m 

®] 

i 

I 

s 

i 

§ 

i 

taf 


Valentina’s Meat-Juice 

In Diarrhoea, Dysentery and Cholera 
Infantum, in the Wasting and Febrile 
Diseases of Children, and iff the treatment 
of Weak Babies, the Ease of Assimilation 
and Power of Valentine’s Meat- Juice to- 
Restore and Strenfthen has been demon- 
'strated in Hospitals for Children. 

Diseases of Children 

W. T. Watt, M. D., Director Imperial Medical 
College , Tientsin, China ' “In cases of Infantile 
Diarrhoea, which weakens and debilitates a child rapidly, 
I have found Valentine’s Meat-Juice a great stimu- 
lant and quick restorative of vitality Threa years ago 
when an epidemic broke out in Tientsin, I ordered my 
ataffto try your Meat-Juice, which justified all-ex- 
BfiTOWSrou having been satisfactory to patients and 
physicians alike.” 

For Sal. by Aaaerlcui ami E m>ii » Cherairta ud Dnurriata. 


* A. N. * 


VALENTINE’S MEAT-JUICE CO., 

RICHMOND, VIRGINIA, U. S. A. 
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D YS CHEZ! A 


Dtschezia due to functional causes is 
promptly .relieved, and normal action 
of the bowels gradually restored by 
the systematic use' of 





Tne rational composition of this ex- 
ceptional preparation cannot fail to 
unpress the thoughtful practitioner 
Every ingredient fills a definite pur- 
pose, and m their composite influence 
so closely duplicate natural conditions 
that the bowels act normally wthout . 


the least griping or other objectionable 
effect ' 

The more familiar the practitioner 
becomes with Agarol, the more he will 
appreciate its superiority to ordinary 
laxatives A trial m some intractable 
case will tell him why. 


AGAROL !• tfae orjfuiai Mineral Oil— Ac*** 
A gar fjnubaon, ami has th«M ipacUl tdhru* 
taf*K Perfectly bomogeniid a ad atabl*; 
pleasant taste without artificial flavoring; 
freedom from eager, aflcaB— and alcohol, no 
contraindication*; no <nl leakage* no griping 
or pam, no nausea or gastric dagtarbnacor— 
Not habit forming 


WM. R WARNER & CO., Inc. 

Manufacturing Pharmaceutists since 1856 
113-123 West 18th Street , ' “ r 


New York City 


|[ THE ANSWER TO THE NEED j 


^Disappointments are preventable when a rapid, safe' 
and sure cardiac and respiratory stimulant Is indicated. 


COR AMINE, “CIBA” 

~ ^(rYRIOIN* »KTA CARBONIC ACID DIKTHYLAMJDg) 

L1QUTO 

and 

AMPULES 

produces prompt action, which is identical with that of 
camphor. It embodies many superiorities over cam- 
phor 5 The heart and respiratory centers are reached 
m a single effort 5 It causes no undesirable after effects 

5 Being water-soluble, Coramine, “Clba” does not make 
the syringe greasy. 

' 

v - y- ^ 

A triumph in effectiveness 1 , 

D escnptii'e 
| literature 

© 

CIBA COMPANY 

IN CO UPO RATIO „ 1 

| on request 

u=== 

CEDAR AND WASHINGTON STREETS - NEW YORK CITY - j 



Is sterilizing safety 
just a talking point? 

No it is not It is unquestionable 
piotection to you 

Because — Tiay handles that aie 
sterilized aie not a menace to youi 
patients 

Castle tray handles cnc sterile and 
arc safe They do not get too hot to 
handle, either 

And a Castle costs no moie 

16” instrument sterilizer 
2 gallon tiater sterilizer 
33 x 13 floor space 



CAST LE 

Sterilizers for Physicians Dentists Surgeons and Hospitals 
WILMOT C VSTLR CO ,1115 Unncrsilj A\e , Rochester, N Y 



Please send me Literature on l\o ISIb-A 


Dr 

Address 


Quick, Positive Valve Action 

An Outstanding Feature in 

S. S. White Gas Apparatus 

In the fraction of a moment, a mere turn of the wrist will 
send a surge of gas or oxygen into the patient’s lungs, and 
there are moments when this feature is a valuable asset 
Any technique may be used with an S S White Apparatus 
It delivers the gases singlv or in proportion and in any volume 
An electrically heated tube conveys the gases to the patient 
at lung temperature, consequently anesthesia is secured more 
rapidly and with greater economy in gases 

There is no involved mechanism, two hand valves control 
the flow Both hands, the eyes and every attention of 
the anesthetist may be devoted to the patient, who alone is 
the barometer that will reveal the effect of gas or oxygen and 
when their ratios should be changed 

An ether attachment provides for the administration of this 
anesthetic when greater relaxation is desired in given major 
operations 

S S White Non-Freezing NoO &.0 man S S White Appara- 
tus reduces mechanical interruption to the minimum 

Supply Stattons at Each of Our Branches Insure Prompt Service 



THE S. S. WHITE DENTAL MFG. COMPANY 

Philadelphia 

New York Boston Chicago Atlanta San Francisco 

Minneapolis St Paul Toronto Oakland 


1 





The asset of maturity 

T HE Bard-Parker knives of today represent 
ten years of manufacturing experience — 
under constant study and collaboration with the 
profession 

During this period we have steadily improved our 
products — as a result of our own experiments 
and the many valuable suggestions received from 
our clients 

The surgeon will appreciate the value of this 
mature experience 

One No 5 (new style) handle and one-half dozen 
each of Nos io, n and 12 blades — $3 75 


It's 


|p harp 


BARD 'PARKER COMPANY, Inc 
150 Lafayette Street New York. NY 
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He Has Two Good Legs 

BOTH MADE BY MARKS 


JR) 


Established 68 Years 


Although a man may lose both his legs, he is not necessarily helpless 
By using artificial legs of Marks Patent he can be restored to usefulness 
One engraving is from a photograph of a man ascending a ladder He has 
two artificial legs substituting his natural ones With Marks Patent 
Rubber Feet with Spring Mattress he can ascend or descend a ladder, 
balance himself on the rungs, and have his hands at liberty He can work 
at a bench and earn good wages He can walk and 
mingle with persons without betraying his loss, m \ - / 

fact, he is restored to himself for all practical pur- 


With the old method of complicated ankle joints, 
these results could not be so thoroughly attained 
Over 54,000 made and sent to all parts of the 
world 

Purchased by the United States Government and many Foreign 
Governments 

Send for MANUAL OF ARTIFICIAL LIMBS containing 
3S4 pages T\ith 674 cuts Instructions are given how to take 
measurements and obtain artifical limbs without leaving 


r\ ; '£ U f J 

. 7? V* '• 
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A. A. MARKS 

90 Fifth Avenue, NEW YORK, USA 
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THE BATTLE CREEK. SANITARIUM AND HOSPITAL— Established 1866 

AN INVITATION TO PHYSICIANS 

Physicians in good standing are cordially invited to visit the Battle Creek Sanitarium and Hospital at any time 
for observation and study, or for rest and treatment If Special clinics for visiting physicians are conducted in 
connection with the Hospital, Dispensary and various laboratories If Physicians in good standing are always 
welcome as guests, and accommodations for those who desire to make a prolonged stay are furnished at a moder- 
ate rate No charge is made to physicians for regular medical examination or treatment Special rates for treat- 
ment and medical attention are also granted dependent members of the physician’s family If An illustrated 
booklet telling of the Origin, Purposes and Methods of the institution, a copy of the current “MEDICAL 
BULLETIN,” and announcements of clinics, will be sent free upon request 

THE BATTLE CREEK SANITARI UJM 

ROOM 231, BATTLE CREEK, MICHIGAN 


3 


nACT PAT TTCDV PORTABLE COMPACT 

THE rUol tAUltKl durable 


]\lf) RHEOSTATS OR 
ELECTRODES 

Works on A C or D C 

PERFECT EVEN HEAT 
SOLID SILVER KNIVES 
NOISELESS 

$30 00 with any ONE 
instrument except No 5 

With No 5 . $32 50 

Additional Instruments 
$12 SO each 

(All Are Interchangeable) 
Point of No 5 is Flexible 

**A. Distinct Innovation 

in Modern Practice* * 

Circular AS 725” on Request 
If Your Supply 

House cannot serve you, write 



POST ELECTRIC CO., Inc. 

30 E 42nd St New York 


INDEX TO ADVERTISERS 

( Continued on page 6) 
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HOTELS 

Chalfonte-Haddon Hall 


4 


24 




PREPARE FOR PNEUMONIA 



You need — 

Dr. Harry Eaton Stewart’s Book 

“DIATHERMY AND ITS APPLICATION 
TO_ PNEUMONIA”— $300 

— and the 

WAPPLER PORTABLE TELATHERM 


The nearest Wappler Agent can serve you 


Send for the book and 
Bulletin No 703-E today 


»Wappler Electric Company, Inc. 


General Offices and Factory 
Long: Island City, N Y 


Show Rooms 

173 East 87th St , N Y City 


Have You Received YOURS? 

This Catalog should be in 
the hands of every Physician, 
Surgeon, Specialist, and 
Hospital Official. 

It’s a 48 -page book showing every form of the famous 
Sorensen Tankless Air Compressor, which revolution- 
ized the creation of pressure and suction for all pur- 
poses, including anesthesia 

From the smallest portable to the largest hospital out- 
fit, all have earned the approval of professional men 
through rendering dependable service, through meet- 
ing the most exactmg requirements 

Simply ask for “Catalog A” and it will be sent you at 
once, by first-class mail 

C. M. Sorensen Co., Inc. 

444 Jackson Ave Long Island City, New York 

(Queensboro Plaza, 15 minutes from Times Sq ) 
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A Therapeutic 
Sheet-Anchor 


Strychnine is a therapeutic 
sheet-anchor in the treatment 
of disordered conditions of 
the nervous system 




SMITH, KLINE 
& FRENCH CO 

105 115 North 5th Street 
Philadelphia Pa 
Established 1841 

Manufacturers of 
Eskai s Food 


contains strychnine glycerophosphate m a 
peculiarly soluble and diffusible form Not 
only does it stimulate nerve cell function and 
improve nerve cell nutrition, but it also acts 
as a stomachic-bitter, increasing the appetite 
and the flow of gastric juice 


INDEX TO ADVERTISERS, CONTINUED FROM PAGE 4 


X-RAY PLATES AND APPARATUS page 

Eastman Kodak Co 19 

Geo W Brady & Co 14 

Radium Emanation Corporation 12 

Victor X-Ray Corporation 13 

The Kelley -Koett Mfg Co 15 

PHARMACEUTICAL SUPPLIES 

Lambert Pharmacal Co 8 

H A Metz Laboratories Cover 

Schermg & Glatz 14 

Purdue Frederick Co 10 

Farwell & Rhmes Co 18 

Eli Lilly & Co 7 

Smith, Klme 61 French Co 6 

Sharp & Dohme 9 

Ciba Company Cover 

Merck Co Cover 

Intravenous Products Co of America 20 

The Anglo French Drug Co 13 

Fairchild Bros 61 Foster Cover 

Wm R Warner 61 Co , Inc Cover 

The Abbott Laboratories iS 

H Iv Mulford Co n 

LIGATURES 

Davis 61 Geek 

C DeWitt Lukens Co X 6 


SANITARIUMS 

Battle Creek Sanitarium 
F H Barnes Sanitarium 
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The United States Public Health Service issued 
to Eli Lilly and Company the first license to man- 
ufacture Scarlet Fever Streptococcus Antitoxin. 

Lilly’s Antitoxin is made by the Dochez method, 
which makes it possible to obtain an antitoxin many 
times stronger than the official requirements Its 
great potency permits a dose of very small volume. 

Each lot of Lilly’s Antitoxin is tested by a con- 
trol lot which has been proved therapeutically. 

Lilly’s Antitoxin is offered only m the concen- 
trated form A-80, Prophylactic Package; A-82, 
Therapeutic Package Write for further information. 

Supplied Through the Drug Trade 

ELI LILLY AND COMPANY 

INDIANAPOLIS, U. S A. 




Even Better Than 
It Looks 

Beauty and quiet dignity are not the only 
assets of this PELTON Sterilizing Unit 

More interesting to you, very likely, is the 
fact that the Sterilizer itself is built without 
solder or other temporary material, for a life- 
time of the hardest kind of service Its 
“one-piece” construction permits dry heat 
sterilization as well as boiling 

The Cabinet has many worthwhile features, 
including interior illumination, concealed 
wiring and generous storage space 

Look well in your office ? Certainly — and 
it w ill act better 

Ask >our dealer or us about the Lincoln 
Model No 1616 

THE PELTON & CRANE CO. 

Detroit, Michigan 



Physicians tell us: 

That in all cases of 
hyper-secretion from 
the genito-urinary 
mucous membranes, 
Listerme, alone or 
with the addition of 
astringents or medica- 
ments, serves a most 
useful purpose. 

Enclosed with every bottle of 
Listenne there is a circidar 
discussing m detail the many 
uses of this product We 
believe you will be interested 
m giving this circular a 
careful reading 

LISTERINE 

— the safe antiseptic 
Made by 

LAMBERT PHARMACAL 
COMPANY 

NEW YORK ST LOUIS TORONTO 

PARIS LONDON MADRID MEXICO CITY 

Also makers of Listerme Tooth Paste, Listenne 
Throat Tablets and Listenne Dermatic Soap 






(HEXYLRESORCINOL S & D.) 

C 6 H 3 (OH) 2 C 6 H 13 

Indicated in the treatment of infections of the 
urinary tract. 

Approximately 45 times the germicidal power 
of Phenol. 

Non-toxic in therapeutic doses. 

Renders the urine a germicidal solution. 

FOR ADULTS:— Soluble Elastic Capsules CAP- 
ROKOL, (Hexylresorcinol S & D.). Supplied in 
prescription boxes of 100. Each capsule contains 0.15 
gram CAPFOKOL, (Hexylresorcinol S & D.) in a 
25% solution in Olive Oil. 

FOR CHILDREN: — Solution CAPROKOL, 
(Hexylresorcinol S & D.). Supplied in four-ounce 
prescription bottles. Each teaspoonful contains 0J 
gram CAPROKOL, (Hexylresorcinol S & D.) in a 
2 1-2% solution in Olive Oil. 

LITERATURE SENT UPON REQUEST 

SHARP Sc DOHME 

BALTI MORE 

New York Chicago New Orleans St Louis Atlanta 
Philadelphia Kansas City San Francisco 
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HEATLESS 
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OPERATING LIGHTS 
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have now been adopted by the 


leading Hospitals of twenty- 


seven Nations (practically the 

r / y 

i KiU I*.-" / 

entire civilized world) 


Full Information Gladly Furnished 
on Request 


B. B. T. CORPORATION OF AMERICA 

ATLANTIC BUILDING PHILADELPHIA 


Good Faith With you! 

The practicing physician has a right to expect that the 
remedies that seek his attention and patronage shall not be 
exploited to his patients He — and he alone — is competent 
to treat the sick Therefore, during the third of a century 
and more, that 

Gray’s Glycerine Tonic Comp. 


{Formula Dr John P Gray ) 

has been serving the physicians of the 

country, it has never been advertised to tt is easy to understand | 

the laity In its manufacture, introduction A why Gray s Glycerine 

and distribution, u good faith with the Tonic Comp is today so 

medical prof es sion' has been the watchword widely used by discriminat- 

ing practitioners They 

Your card or letterhead will bring a Know they can rely on 

regular 6-ounce bottle free of expense its ethical standing no less 

than on its therapeutic 

THE PURDUE FREDERICK CO efficiency 

135 Christopher St , New York 
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The New Method of Blood Transfusion 

So simphfted that this operation now becomes one of minor procedure 


The difficulties hitherto associated with the trans- 
fusing of blood have been eliminated m the new 
method perfected by Dr Harry Koster of 
Brooklyn, NY Its simplicity and effectiveness 
recommend it to every practitioner 

By this new method i,ooo c c is transferred in 
less than eight minutes, no blood is lost, the 
operation is not subject to mistakes and reactions 
do not occur 

The detailed advantages of this apparatus are 
contained in a paper read by Dr Koster before 
one of the Medical Associations Send for a 
copy, using the coupon, which is printed for your 
convenience 

You are invited to inspect this apparatus at your regular 
surgical supply dealer 

Price m wood case $35 00 price in stenhzable metal 
case $40 00 

Manufactured by 

J. SKLAR MANUFACTURING CO 

WHOLESALE ONLY 
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J SKLAR MANUFACTURING CO , AS - 11-25 
133 143 Floyd St, Brooklyn, N Y 

Gentlemen — Please send me full information 
regarding the new and simplified apparatus for blood 
transfusion 


133-143 Floyd Street 


BROOKLYN, N Y 


Address 

Surgical Supply 
Dealer s Name _ 


To Arrest Hemorrhages 

Mulford Thromboplastin 

A standardized, colloidal suspension of coagulum-forming principles, 
extracted from fresh calves’ brains, after the method of Hess 

Accelerates clotting of blood, thus assisting tissue repair In com- 
parison with normal salt solution, coagulation is produced ten to twenty 
times as rapidly m presence of Thromboplastin 

Useful in arresting all forms of external hemorrhages, also certain 
forms of internal hemorrhage Applied locally for external hemorrhages, 
administered orally, in water, for gastric and duodenal hemorrhages 

Thromboplastin Subcutaneous 


A non-toxic, non-irntatmg product, prepared especially for subcu- 
taneous or intramuscular injection (not suitable for intravenous injection) 




SUPPLIED IN 20 CC VIALS 


DESCRIPTIVE FOLDER ON REQUEST 




H K MULFORD COMPANY, Philadelphia, USA 


Mulford 

iTHE PIONEER BIOLOGICAL LABORATORIES 
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LOOKING FORWARD 

How Often Have You Felt the Need of Radium 
During a Surgical Intervention? 

M ANY malignancies are so obscure and produce symptoms so 
lacking in characteristic manifestations that very often it is 
only after the patient is on the operating table that the true 
nature of the pathologic condition is recognized With radium then 
at hand, it could be applied to the greatest advantage 

All too often these conditions arise, and because radium is not im- 
mediately available the opportunity to apply it to the greatest ad- 
vantage must be allowed to pass, and many lives are thus needlessly 
shortened, if not altogether sacrificed 

To obviate this, we have decided to offer to any urologist, gynecolo- 
gist or surgeon about to undertake an intervention where he has 
any reason to suspect malignancy, sufficient radiation for the proper 
treatment of such a lesion, should it prove to be neoplastic in nature 

If no use is found for the radium emanation we will share the loss, 
refunding one-half the purchase pnce of the radium emanation thus 
provided in advance after its return to our laboratory 

You can have the advantage of this service by indicating delivery 
requirements — type of lesion to be radiated, its area and extent 
and pathology 

Radium Emanation will be prepared in the proper form and concen- 
tration and dispatched with necessary applicators 

When requested to do so our Medical Director will fully describe 
technical procedure 

Telephone , Telegraph or Write Us 

The Radium Emanation Corporation 


250 West 57th St 



New York City 


The Radium Emanation Corp , 

New York, N Y. 

Without obligating myself I would appreciate further details regarding 
this special service 
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S tabihzed 
Mobile X ray 
Unit • — an 
ideal phy- 
sician’s outfit 
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Two Section Mobile 
Diathermy Apparatus 
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* Snoolc Special” Combination Diagnostic 
and Deep Therapy Apparatus for the 
specialized X ray laboratory 




Quartz Lamp 
for Ultra~Vi 
olet Therapy 





A Point of View 


The Victor X-Ray Corporation owes its lead- 
ership in the manufacture of X-ray and phys- 
nambi- lotherapeutic apparatus to a point of view 

This point of view recognizes the fact that 
jldcocf roentgenology and physiotherapeutics are ever 
he light evolving new methods which must be reckoned 
digno* with both by the physician and by the manu- 
'is P the f" act urer of medical apparatus But what new 
he most methods are sufficiently advanced for accept- 
hieve ance in practice the medical profession alone 
on^in 1S competent to decide 

Wedge” Hence, while the Victor X-Ray Corporation 
keeps abreast of theprogress made by medical re- 
search it introduces only such apparatus as open- 
minded physicians are convinced they need 
Thus both medical progress and medical con- 
Wantz Mul- servatism dictate the character of the roent- 
Qeneratorfitr genological and physiotherapeutic apparatus 
Sinusoidal developed by the Victor X-Ray Corporation 

andQatvanic r s s r 

Therapy 

Let us advise with you in the selection ofX ray equipment that 
best meets your individual requirements If there is some phase 
of physiotherapy on which you would like authoritative reprinted 
articles, we have them You don’t obligate yourself to buy when 
writing us for suggestions or literature Use the coupon below 

VICTOR X-RAY CORPORATION 

Mam Office and Factory: 2012 Jackson Blvd , Chicago 

33 Direct Branches — Not Agencies — Throughout U S and Canada 


“Of all human ambi- 
tions an open mind 
eagerly expectant of 
new discoveries and 
ready to remold con 
victions in the light 
of added knowledge 
and dispelled igno 
ranees andmisappre 
hensions, is the 
n oblest and the most 
difficult to achieve ” 

— James Harvey 
( Robinson in 
“The Humanizing 
of Knowledge” 


VICTOR X RAY CORPORATION, Chicago ) 

Please send me information on X ray apparatus for 

Name 



(State range of service desired) 

A ddress ... _ 

Descriptive Bulletins and Clinical Reprints on 
□ Quartz Lamps □ Sinusoidal Apparatus 

1 Citv State 

□ Diathermy Apparatus □ Galvanic Apparatus 

□ Phototherapy Lamps > 

f (\ 239 A) 
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Atopban 


Reg U S Pat Off 

For nearly fifteen years the leading 
remedy m Rheumatism, Gout, Neu- 
ralgia, Neuritis, Sciatica, Lumbago, 
and wherever there is Pain, Inflammation 
and Congestion 

Now furnished as follows 

ATOPHAN TABLETS 

714 grams, bo\es of twenty 

ATOPHAN TABLETS 

5 grams, tins of twenty 

ATOPHAN POWDER 

i ounce paper bag lined tins 

ATOPHAN and ACETYL-SALICYLIC 
ACID COMPOUND 

Tablets, grains, bottles of twenty- 
five and fifty For the treatment of 
Influenza (Grippe) 

ATOPH AN-SALICYLIC ACID 
COMPOUND (ATOPHANYL) 

Ampoules, 5 cc in boxes of six For 
Intravenous and Intramuscular Atophan 
and Salicylic Acid medication 

ATOPHAN-UROTROPIN 

COMPOUND 

Ampoules, 5 cc m boxes of six For 
Intravenous Atophan and Urotropm 
medication 

ICTEROSAN (ATOPHAN -SODIUM 
COMPOUND) 

Ampoules, 10 cc in boxes of six For 
Intravenous medication m Catarrhal 
Jaundice, Cholangitis, Cholecystitis and 
Cholelithiasis 

Look for the name “Schenng & Glatz, Inc ” 
on every package, seal band and as an 
imprint on each tablet 

If it’s not “S & G’s,” it’s not ATOPHAN 

Information and Complimentary Trial 
Material Always Gladly Furnished 

SCHERING & GLATZ, Inc 

150 152 Maiden Lane Manufacturing Laboratories 
NEW YORK BLOOMFIELD N J 


“VIM” 

Stainless Steel Needles 

for your 

Dunn Local Anaesthesia Outfit 

Are now available Ask your Dealer 

STAINLESS STEEL Needles are not af- 
fected by air or moisture 

INTERIOR will not clog with rust, even 
if they are not dried or wired after cleansing 

NON-CORRODIBLE — Yet also stiong and 
sharp Nothing takes the place of Steel 

21 Gauge 3" threaded hub to fit the 
Dunn. Valve 

$10 50 per dozen 

MacGREGOR INSTRUMENT CO 

Needham, 92 Massachusetts 


YOUR X-RAY SUPPLIES 

Get our price list and discounts before you purchase 

We may save you from 10% to 25% on X~Ray 
Laboratory Cost 

AMONG THE MANY ARTICLES SOLD ARE 

X RAY FILMS Duplitized or Dental Eastman Superspeed or 
Agfa Film Heavy discounts on standard package lots 
X-Ograph Eastman Justrite and Rubber Rim Dental 
Film Fast or slow Emulsion 




BRADY'S POTTER BUCKY DIAPHRAGM Insures finest radio- 
graphs of heavy parts such as kidney spine gall bladder 
or heads Curved top style up to 17x17 size cassettes 
$250 Flat Top Style Holds up to u x 14 cassettes $175 

DEVELOPING TANKS 4 5 or 6 compartment stone Ship from 
Chicago Brooklyn Boston or Virginia Many sizes of 
enameled steel tanks 

INTENSIFYING SCREENS Patterson T E or Buck X-Ograph 
Liberal discounts All metal Cassettes Several makes 


If You Have a Machine 
Have Us Put Your Name 
on Our Mailing List 


GEO. W. BRADY & CO 


757 S Western Ave 


CHICAGO 
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Introducing The Keleket 
“Power Plus” Generator 

Demonstrative Operation 
525 Milhamperes at 120 Peak Kilovolts 

Designed especially for the Roentgenologist, 
the new Keleket “Power Plus” Generator pro- 
vides the full range of control values fiom the 
lowest current technique (Fluoroscopy) to the 
highest technique (Flash Radiography) Its 
maximum voltage capacity is 165 Peak Kilo- 
volts or a 12" spark gap between blunt points 
All instruments and controlling devices located 
on or m sv itchboard within operator’s reach, 
including a ground circuit Milliammeter, Pre- 
Reading Peak Kilovoltmeter, Pre-Reading 
Coohdge Indicator Meter, Polarity Indicator, 
Protective Overload Relay, a 12-Second Timer, 
Coohdge Regulator, Mam Switch, Motor Switch, 
Transformer Capacity Changing Switch, Major 
and Minor Adjustment Dial Switches, Relay 
Cut-Out Switch, Polarity Switch, momentary 
Push-Button X-Ray Switch, and a continuous 
Snap-Button X-Ray Switch 

Special Coolidge Regulator permits immediate use 
of various techniques without change of interna] ad- 
justment The Step-up Transformer carries a con- 
tinuous operating rating of 20 K V A The Double 
Disc Rectifier is constructed so that motor is a unit 
part of transformer construction assuring compact- 
ness and ample electrical clearness which means 
efficiency 

Your investigation will reveal many other far- 
reaching advantages Write today 

THE KELLEY-KOETT MFC CO , inc 
Covington, Kentucky, USA 
“The X-Ray City” 

Keleket 

X-RAY EQUIPMENT 




My dear Doctor 

There are now three Labat 
Outfits for Local, Regional 
and Spinal Anesthesia as 
applied to 

(1) General Surgery 

(2) Dental and Oral Surgery 

(3) Eye, Ear, Nose and Throat 
Surgery 

We beg to present the LABAT 
OUTFIT for Local, Regional 
and Spinal Anesthesia in 
GENERAL SURGERY. Its 
popularity is the best proof of 
its practical value 

For General Surgery 

Complete Outfit consisting 
of 

Two finest Intradermal wheal 
needles (No 1) 

Two 50mm needles (No 2) 

Two 80mm needles (No 3) 

One 100mm needle (No 4) 

One 120mm needle (No 5) 

Two spmal puncture needles 
One lOcc Syringe 
One 2cc Syringe 
Case and Sterilizing Tray 

Price of complete Outfit for 
General Surgery $25 00 

Labat Outfit for Dental and 
Oral Surgery $20 00 

Labat Outfit for Eye, Ear, 
Nose and Throat Surgery 
$30 00 

THE ANGLO-FRENCH DRUG 
COMPANY 

1270 BROADWAY 
NEW YORK, N Y 
641 FLOOD BUILDING 
SAN FRANCISCO, CALIF 

Surgical Instrument Department 
Literature upon Request 
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ATRAUMATIC NEEDLES fo 

\ ' = 1 1 I Gastro- 



WITH «TR\irHT SLEDLE 

I 341 — $2 40 doz 

TWO STRAIGHT NEEDLES 

1 342 — $j 00 doz 

WITH J-S CIRCLE NTEDLE 

1343— $3 00 do- z 

WITH I CIRCLE NEEDLE 

1 345 — $3 00 doz s . 

10 ft discount on f ^ 

a gross or more W 

— postpaid V 


ApZ}' sftf Os 


5 W- 

<&</& 


Intestinal 

^\Suturing 

/ Integrally affixed to 
the 20-Day, Boilabie 
Kalmend Germicidal 
Catgut Sizes o and 1 

Advantages 

UNIMPAIRED STRENGTH 

at junction with suture 

FIRMLY AFFIXED 

they do not become detached 


Davis & Geck , inc 


21 I TO 221 DUFFIELD ST ■»• BROOKLYN, N Y ,U S A 
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DOCTOR! 

Meyer Makes 
Multoscopes 

Bear this in mind when 
called on to decide what is 
the most economical, com- 
pact, artistic, yet entirely 
practical, apparatus which 
makes it unnecessary to 
stung up the room with an 
overhead wiling 01 high 
tension switch or separate 
tube stand for efficient treat- 
ment work But do not 
wnte for mfoimation unless 
you want the BEST 

No modern Clinic can call 
itself complete without it 

It is five years ahead of 
anything offered 

THE WM. MEYER CO., Girard St. & Wabansia Ave., Chicago, 111. 


LI STE R I N E 

A Non-Poisonous, Unirritating, Antiseptic Solution 

Agreeable and satisfactory alike to the Physician, Surgeon, Nurse and Patient 
Listerme has a wide field of usefulness, and its unvarying quality assures like 
results under like conditions 

As a wash and dressing for wounds. 

As a deodorizing, antiseptic lotion. 

As a gargle, spray or douche. 

As a mouth- wash-dentifrice. 

Operative or accidental wounds heal rapidly under a Listerme dressing, as its 
action does not interfere with the natural reparative processes 

The freedom of Listerme from possibility of poisonous effect is a distinct advantage, 
and especially so when the preparation is prescribed for employment m the home 



LAMBERT PHARMACAL COMPANY 

ST. LOUIS, MO., U. S. A 
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SERVICE 


The data gathered by 
the X-Ray Department 
at Rochester is available 
at all times to interested 
Roentgenologists. It is 
hoped that you will feel 
free to call on us for 
such help as we can give 
in your problems. 


EASTMAN KODAK COMPANY 
Rochester, N. Y. 
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DARE 

HEMOGLOBINOMETERS 

, ^ Examination of blood un- 

\ \s diluted gives no chance 
" * j/ul for error, and makes for “ — g 
certainty m diagnosis ^ \ 


- J No 1004 

Candle and Elec 
LibA trie Illumination 
w Attached to any 
J Lamp Socket 

Sv $40 00 




RtCKCK tNST CO 

L FHtLA {/sa 



Standard Equipment with _ \ 

Mayo Clinic, Army Medical \ J iD 

School, U S Army, U S V ^ 4 f 

Public Health Service, etc No l00 _candie V. r / 

V RITC TOD A\ FOR BOOKLET lllunnmtion 

Tor sale by leading supply houses $30 00 

RIEKER INSTRUMENT COMPANY 

1919 FAIRMOUNT AVE PHILADELPHIA, PA 


4J- 


No 100S Automatic Pipet $1 B0 X919 FA1RMOUNT AVE 


'AS T-OPER ATIVE PSYCHOSES ^ 

The menfad disturbance that so frequently follows the -iffSck 
of a surgical precejure may be controlled satisfactorily 'itfh 


/ DANIEL'S CONCENTRATED TINCTURE! 

I OF PAS SI FLORA INCARNATA 

which exerts a positive sedative influence upon 3!ie 
higher centers With it you secure quiet and sleep 

NON -DEPRESSING NON-HABITUATING 
IT HAS NO CONCERN WITH THE HARRISON ACT 

SAMPLES AND UTEPATUPE SUPPLIED TO PHYSICIANS PA YINVuaV W ttjTItf T M S 
La»#wat»ay*f JOHN B DANIEL, Inc Atlanta Georgia 





ELECTRICALLY'LIGHTED'INSTRUMENTS 

T WENTY jears in the manufacture of electrically lighted surgical instruments, 
if it has not brought perfection in instrument constiuction, at least has kept 
the Electro Surgical Instrument Company abreast of the advances made by lead- 
ing specialists of the Medical and Surgical Profession 

So it is that instruments stamped “E S I Co ” speak of the accomplishments 
of the noted men whose suggestions are embodied m their construction and a ser- 
vice of maintenance possible only m instruments of our manufacture 

Users of instruments stamped “E S I Co” are certain sharers m this service 
Illustrated Catalogue Sent Upon Request 
Origination Begets Imitation Be Sure of Our Exact Name 

Electro Surgical Instrument Company 

ROCHESTER, N. Y. 


D _ J * , Crv M «n^/\ By Hie Physicians’ Radium 

Kaaium ocrvice Association of Cincago (Inc.) 


Established to make Radium more available TUI ¥ rv pv I r q ■t* a «t» ■p q 
for approved therapeutic purposes in the IVillyi/Llj O 1 1 HiJ 

Has the large and complete equipment needed to meet the special requirements of 
any case in which Radium Therapy is indicated Radium furnished to responsible 
physicians, or treatments given here, if preferred Moderate rental fees charged 

Board of Directors Careful consideration will be gi\en inquiries concern- 

WILLIAM L BATJM M D in 6 cases in ^hch the use of Radium is indicated 

SSfi M M D B the PHYSICIANS’ RADIUM ASSOCIATION 

THOMAS J WATKINS MD 1110 Tower Building, Chicago Manager William L Brown, M D 
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NOTICE! 


Sherman’s Vaccines 

ARE NOW SUPPLIED IN A NEW 
10 MIL (C C ) CONTAINER 



-4 f/-V77Sf £ 

sir* ~ jch,a ' 1 

V, J OULrtPAt V 

* »■ V/V i 


A Ac 1TRJAL V4fCl V 

S'w ac,I,u 

s* ts: «f 

j v ! Cjta f> JJr 
A r Jl 

rl °<OCC s Alt 1 e 

t S| Pcf Mil V 
*-<cen r No W 

. ^Herman s * 8 


10 Mil (c c ) 
Twenty Preparations 
Beyond the exper- 
imental stage 
Millions of doses have 
been administered 


This package has many su- 
perior features which assure 
asepsis prevent leakage and 
facilitate the removal of 
contents It is constructed 
on the well known Sherman 
principle 

The vial is amply strong, 
which prevents breakage so 
frequent with shell vials 

We are exclusive and pioneer 
producers of Bacterial 
Vaccines Originators of 
the aseptic bulk package 
Pioneer m elucidation ex- 
perimentation and clinical 
demonstration 

The largest producers of 
Stock and Autogenous 
Bacterial Vaccines 

6, H. SHERMAN, M.D. 

Manufacturer of 
BACTERIAL VACCINES 

DETROIT, MICH ,U S A 

' Sherman s Vaccines 
are dependable Antigens 



THE BATTLE CREEK SANITARIUM AND HOSPITAL — Established 1866 

Medical Surgical Orthopedic 

Neurological Obstetrical Reconstructive 


Educational Departments 

Training School for Nurses Normal School of Ph>sical Education School of Home Economics and Dietetics 
Students received on favorable terms Registered trained nurses, dietitians and physical directors supplied 

Descriptive literature matted free upon request 

THE BATTLE CREEK SANITARIUM 

Box 234, BATTLE CREEK, MICHIGAN 
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WHY NOT USE 


1QDOAPPL1CATOB5 < oo *e» 


THE 


(Iodine Restiblimed 60%, Potassium Iodide 40%) 

A Stick For Each Application 



MOST CONVENIENT 


7I0DINE 


TAPPAN ZEE SURGICAL CO 
Makers of 


SOLUBLE IN WATER No 9-AA, tube of 100, $1 SO 
Q and other “MEDICATED STICKS,” Box M, NYACK, N Y 



CAUSTICKS 


DR. BARNES SANITARIUM 

STAMFORD, CONN 

A Private Sanitarium for Mental and Nervous 
Diseases Also Cases of General Invalidism 
Separate Department for Cases of Inebriety 

The buildings are modem situated xn spacious and attractive 
grounds commanding superb Mews of Long Island Sound 
and surrounding lull country The accommodations table 
attendance nursing and all appointments are first-class m 
every respect The purpose of the Institution is to give 
proper medical care and the special attention needed in each 
individual case 50 minutes from Grand Central Station 

For terms and illustrated booklet address 

F H BARNES, M D , Med Supt 

Telephone 1867 


The Storm Binder and 
Abdominal Supporter 

(Patented) 



Men, Women, Children and Babies 

for Hernia, Relaxed Sacro-lliac Articulations, 
Floating Kidney, High and Low Operations, 
Plosis, Pregnancy, Obesity, Pertussis, etc 

Send for illustrated descriptive folder 
w ith ph> sicians testimonials measur 
mg diagram and samples of materials 
Mail orders filled at Philadelphia onlj 
—vs ithin 24 hours 

KATHERINE L STORM, M D 

1701 DIAMOND ST PHILADELPHIA 


S Tra.de Mark Registered 1 

I A Gluten Flour | 

400b GLUTEN 

Guaranteed to comply in alt respects to 
Standard requirements of U S Dept, of 
Agriculture 
Manufactured by 

F AH WELL, & RI1INES 
Watertown, N Y* 


Ts*\. 


AV 



ANTISEPTIC 
LOCAL ANAESTHETIC 

with Cocain 
or with Novocain 

THE BEST IN THE WORLD 


Is a Sterile Isotonic Anti- 
septic Solution, conse- 
quently needs no boiling, 
although Waite’s can be 
boiled with impunity It 
has been used in over a 
billion cases of Surgery t 
Major, Minor, by Infiltra- 
tion and Nerve Blocking 



The Antidolor Manufacturing Co. 

4 Main St , Springville, N Y 
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THE CLEANEST TASTE 
IN THE WORLD 


Exquisite mouth cleanli 
ness so essential to . 
health mid personal 
charmisa^rn^^^jj^ 


HM 

ftol 

►j&ai 


ipiial 

lavSravyA»Ji 

liifl 


teeth dear 
L beautifully 
polished preserv 
mg the ummcl with 
its natural color 
Retail, 30 cts a tube 
Wholesale, $2 50 a doz 


THE ANTIDOLOR MFG CO 

4 Mam St Sprmgv lllc K Y 


SEND LARGE TUBE FREE 

Name 
Address 


SmrE, 40% 

IprTiris 


3500 Miles 
Guarantee 

Your Dollars Buy More 
Miles H You Buy Our 
Surplus Tires By Mail 

"Positively &aVcs 40% 

OffStandardVriceList 

Manufacturers of Standard Tins 
sell us thur surplus or o\erproduc- 
tion m large lots at immensch re- 
duced prices for spot c ish When 
o\crstocked it is cheaper for muiu- 
facturers to sell their high quality 
tires even at a sweeping reduction, 
than to temporaril\ shutdown their 
plants and disrupt their organization 

Tint is wh\ we cm sate you 40% and guarantee these tires 
to \ ou for 3500 miles 

They were originally built and guaranteed by the factories 
for 4000 and 5000 miles, and there is absolutely no reason 
why vou should not get 4000 or 5000 miles and more out 
of them — because that s uhat they re built for 



Plain Skid Tubes* 


$9 45 $10 40 < 

*2 05 

0 60 10 70 

2 GO 

11 50 12 45 

3 10 

12 30 13 85 

3 25 

13 10 14 40 

3 30 

IMi 

3 40 

4 15 
4 25 

18 70 21 10 

4 35 

19 55 21 45 

4 45 


Non- 

Skid Tubes* 
$21 90 $4 45 


Si?e Plain 
34x4 $20 00 

35\4 21 05 

3C\4 23 50 

34x4 M 26 90 
35\4 Y* 28 20 
3G\4^ 28 00 
37x4 Vz 32 G5 
35x5 30 90 

30\5 S3 55 
37x5 32 70 


*Ali tubes are firsts — guaranteed one year against defects 

We ship COD subject to inspection When ordering 
state what si?e and style you want — Plain Non-Shiel, 
Clincher Q D or S S 5% discount for cadi inth order 
Prices subject to change uithout notice ORDER A OR 

Philadelphia Motor Tire Co. 

Depl H, 258 N Broad Street, Philadelphia, Pa 


~ rf‘ » ' J 


I 


H In I dYLK \ 1 OR 1 ' 
NEEDLE APPLICATORS 
FLAT APPLICATORS 

and 

APPLICATORS 
of SPECIAL DESIGN 

COMPLETE INSTALLATIONS 

of 

EMANATION APPARATUS 


SOLD ON BASIS OF 
U S BUREAU OF STANDARDS 
CERTIFICATE 


CORRESPONDENCE INVITED BY OUR 

PHYSICAL, CHEMICAL 
and MEDICAL DEPPS 


THE 

RADIUM COMPANY 
OF COLORADO, Inc 

MAIN OFFICE and REDUCTION WORKS 

DENVER, COLO , U S A 


10S N STATE 
STREET 

CHICAGO 


BRANCH OFFICES 
10 UNION 
SQUARE 

NEW YORK 


LONDON 

PARIS 
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GASTRON 

"ARRIVES” 

; For a long time GASTRON was “the thing beyond,” the 
product-to-be — an extract of the entire stomach glands, ’ 
alcohol free The idea that this would be of great interest 
and importance to' the physician was persistent 

Now GASTRON, the reality, actually representative of the 
gastric gland tissue juice in active principles, m complex prop- 
erties — obtained by acid-aqueous extraction — has “arrived,” 
through actual clinical trial, as a reliable and efficient resource 
in dealing with disorders of gastric function 

FAIRCHILD BROS. & FOSTER 
New York 


i 


Valentine's Meat-Juice 

Before and after Surgical Operations 
when the Stomach is Rejecting Food and 
it is Essential to Conserve the Vital 
> Forces, Valentine's Meat-Juice demon- 
strates its Ease of Assimilation and Power 
to Restore and Strengthen. 

John Keay , Medical Officer in Charge Edinburgh War 
Hospital, Edinburgh, Scotland u The Valentine’s Me *t- 
Juice has been used in this Hospital, and m cases of ex- 
» treme exhaustion from sickness or wounds has been found 
a stimulant and food of great value n 

* Dp. E. Duloroy, Physician Accoucher to the Inter - 
national Hospital, jrara, France “A young accouch^e, 
» in a very weak condition and Suffering from stomach 
trouble, could retain no food, but was able to assimilate 
Valentine’s Meat-Juice given at first in small doses 
An improvement was quickly visible, the patient recovered 
her strength and is to-day in good health n 

For Sale by American and European Chemista^and Druggistu 

. VALENTINE’S MEAT-JUICE CO. 

A N 6 RICHMOND, VIRGINIA. U. S. A 
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HIGH BLOOD PRESSURE 

SUCCESSFULLY TREATED WITH 

BENZYL BENZOATE — MISCIBLE, H.W.O D. 

“20 Per Cent Alcoholic Solution” - ' 

Supplied in Two Fluidounce Bottle* r 

u J3enzyl Benzoate has been shown to be a powerful 
vasodilator, without being depressant to the heart when _ 
administered by mouth in small doses Owing to this 
property it has been found effective m the treatment 
of hypertension and angma pectoris n — See New York 
Medical Journal , Volume 112, August 28 ^ 1920 , page 269 

LITERATURE ON BENZYL BENZOATE, WITH SAMPLE, UPON REQUEST 

HYNSON, WESTCOTT & DUNNING 

BALTIMORE 


LABORATORY 


HEADQUARTERS 

Our facilities make us headquarters for the En- 
docrine Gland and Organotherapeutic products 


Pituitary Liquid l A c c 
and I c c, ampoules 6 
in box 


Pituitary powder and 
tablets Anterior Pi- 
tuitary Powder and 
Tabs Postenor Pitui 
Ury P<m der and Tabs 


Corpus Luteuxn (true) 
powder and 2 and 5 
Ctam Tabs and 2 and 
5 gram capsules 


Pepsin U S P scale 
granular and powder 


Pancreatm U S P 
Powder 


E LIXIR ENZYMES is a palatable preparation of the proteolytic and curdling 
ferments that act in acid medium* It is recommended ns an aid to digestion 
and as a gastric tonic generally 

Elixir of Enzymes is of special semce in correcting faulty proteid metabolism 
which is one of the principal causes of autointoxication 

Elixir of Enzymes is an excellent adjuvant and 'Vehicle for exhibiting lodids, 
bromids, salicylates and other drugs that disturb the digestive functions One dram 
of Elixir Enzymes will carry 46 grains of potassium lodid or 45 grains of sodium 
salicylate or 1 7 grains of potassium bromid 

Elixir of Enzymes contains the curdling ferment and may b« used for making 
junket or curds and whey Add one teaspoonful of the Elixir to half pint of luke- 
warm milk, stir thoroughly and let stand till cool 

For minimizing the organic disturbances and eliminating the corrosive effect of 
potassium lodid on the mucous membrane of the stomach as well as disguising the 
taste, the following combination i* recommended 

Potassium lodid, 2 ounces Distilled water, enough to make two fluid ounce*. 
To exhibit, for instance, 20 grams of potassium iodid three times daily, use one 
teaspoonful of Elixir of Enzyme*, one teaspoonful of the above solution to half pmt 
of lukewarm milk, stir thoroughly and let stand until cool "Take one third of this 
quantity as a dose This junket should be made up fresh every morning 

ARMOURj&° COMPANY 


CHICAGO 


5702 


.» . 527 

. Boston 


New York 


531 


Cincinnati 


545 


New York 


551 


A. Monthly Review: of Surgical Science and Practice 

_ - , v 

! - Edited by r 

' LEWIS STEPHEN PILCHER, M D , LL D 

^ 3 J ^ ^ of Mew York. 

, _ f ~ ~ With the Collaboration of 

SIR, WILLIAM MACE WEN, M D\ LL D ' W H CLAYTON GREENE, FRCS. 

of Glasgow * ' r t' > of London 

" * i 

THE RESULTS ORSURGICAL- TREATMENT OP EPITHELIOMA OP THE 

LIP . . . .... " . . .521 

_ Walter Ellis Sistrunk, M D - . 'Rochester, Minn 

SALIVARY CALCULUS IN AN ACROMEGALIC 
Chester Jones, M D - . ~ . 

THE TREATMENT OF. ACUTE SUPPURATIVE PLEURISY 
James Morley Hitzrot, M D , and W M Weeden, M D 

DUODENAL ULCER IN INFANCY ' . . . ~ - 

Dudley White Palmer, M D " - . . ; 

LINITIS PLASTICA ' ' 

Antiiony'Harrigan, M D . 

THE USE OF THE DUODENAL TUBE 'IN THE PRE-OPERATIVE STUDY OF 
> THE BACTERIOLOGY AND PATHOLOGY OF THE BILIARY TRACT 
* AND PANCREAS - . . 556 

Allen 0 - Whipple, M D., . . . , New York: 

ACUTE INTESTINAL OBSTRUCTION DUE TO STRANGULATION OF A 

LOOP OF SMALL INTESTINE BY MECKEL’S DIVERTICULUM 5G8 
William B Coley, MD . , . "New York 

Stanley T Fortuine, M D l . Cambridge, N Y 

CHRONIC DUODENAL OBSTRUCTION WITH DUODENOJEJUNOSTOMY 

AS A METHOD OF TREATMENT . 578 

'Edward Leland Kellogg, M D , and William A Kellogg, M D , New York - 

SYMPHYSIOTOMY AS AN AID TO THE REMOVAL OF CANCER OF THE 

PROSTATE , . .609 

George Walker, M D . Baltimore 

THE SECRETORY PRESSURE OF THE KIDNEYS AS AN INDEX OF PATH- 
OLOGIC-CONDITIONS . ~ . CIO 

~ George Walker, M D . "... _ Baltimore 

SLIDING HERNIA OF THE URETER 

George G Ross, M D , and Kempton P A Taylor, M D 

DISLOCATIONS OF THE SEMILUNAR CARPAL BONE 

Isidore Coen, M D . . New Orleans 

INJURY TO THE BILE-DUCTS, AND METHODS OF REPAIR . ' 629 

' Horatio B Smeetser, M D : . . . Minneapolis 

. TRANSACTIONS OF THE PHILADELPHIA ACADEMY OF SURGERY 638 

, Stated Meeting Held January 3, 1921 

1 .TRANSACTIONS OF THE NEW YORK SURGlGAL SOCIETY 647 

Stated Meeting Held January 12, 1921 
Stated Meeting Held January 26, 1921 

J. B. LIPPINCOTT COMPANY, PUBLISHERS 


<t . 613 

Philadelphia ' 

621 


MONTREAL. 

Entered at the Post OfScr 
Price, $7 so a year 


PHILADELPHIA 


LONDON 


“ 1 ^ transmission through the mads at second-class rates 
i ncotx Company 227-231 South Sixth Street 




EN DO 

pecialtiev 

for Direct Medication 
by the 

Intravenous Method 


OlliUiJ 


na*yj 


Ajfectiw 


IwSfrl 

bi 

ml 


T O THE modem physician, awake to the advan- 
tages of 'Direct Medication , we offer a complete 
line of pure and stable products which may be injected 
into the blood stream with the certainty of no 
untoward effects 

Our Intravenous Ampoules form the border of this 
announcement Acquaint yourself with their names, 
ingredients and the conditions m which they are 
indicated " ' 

Do not confuse us with any other firm o! similar 
name, or with those making similar preparations In- 
sist on “ENDO” products, the formulae and mode of 
administration of ■which insure the best results m 

Syphilis ' Malaria Toxemia* 

Tuberculosis Asthma Pyelitis 

-Rheumatism Anemias Cystitis 

Bronchial and Streptococcus Infections 

Ask for catalogue giving complete formulae of our 
specialties Reprints of interesting articles and price 
list will accompany it Cc rrespondence is invited and 
will be promptly replied to by one of the physicians 
on our staff 


Intravenous Products Co. of America, Inc, 


121 MadisonAve, 


New Yovk City 


Most Effective 
A^etbod 

in the Treatment i 


EFFlCie 




fefectwtd 

Jodid** 


s 

Sir 


Ncv 
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“In all infectious diseases \ f in all chionic ancemic 
anil asthenic conditions, the mineial content of the 
0) ganism becomes impaii eil ” 

(Pi of ALBERT BOB IE of PARIS) 


FELLOWS’ 
Compound Syrup of 
the Hypophosphites 

If he Standard Mineralizing Tonic 


(m 

* « & 

■* <• 

\>V v 
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combines the nutritive action of the Chemical 
Foods Calcium, Sodium, Potassium, Iron, 
Manganese, and Phosphorus, with the 
dynamic properties of Quinine 
and Strychnine 


Literature and Samples sent upon Request 

FELLOWS MEDICAL MANUFACTURING CO., Inc. 

26 Christopher Street New YorK City 
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Randall’s Sterilizer 

For Cystoscopes & Accessories 

Two compartments — one for antiseptic 
fluid, the other for sterile water 

Specially constructed box for cystoscopic 
catheters 

Tongue and groove seal, separating com- 
partments when lid is on 

Made of copper Complete, $30 00 . 


Truesdale’s 
AH Metal Tourniquet 

Positive uniform compression without 
injury to tissues 

Equally valuable in first aid and operating 
Pressure instantly applied or released 
Light in weight — simple in construction 

HARVEY R PIERCE CO. 


PHILADELPHIA 
1801 Chestnut St 


PITTSBURGH 
Jenkins Arcade 


GENERAL DISTRIBUTORS H\CLORITE 





$ 20.00 


CASTLE 



EUECTMC OTI MWM IER 

\/’0 UR success has been determined by the confidence 
* placed m }ou b\ } our patients That faith in j ou and 
your technique grows with the use of Castle Sterilizers 
Castle engineers have produced the utmost efficiency in the 
designing of this office and w ard sterilizer 

The switch controls three A movement of your arm. 


\ariations of heat 
The automatic feature pre- 
vents over-heating of instru- 
ments or the burning of the 
sterilizer 


or hand opens the cover 
and raises the tray from 
beneath 

Our new catalog w ill be sent 
on request 


WILMOT CASTLE CO 

1115 Unnersitj A\e 
ROCHESTER N Y 




4 U. S. WARS and MARKS has RE-MEMBERED them 


The estab- 
lishment o f 
A A Marks 
is the oldest 
in the world 
devoted ex- 
clusively to 
the manufac- 
ture of Arti- 
ficial Limbs 
It has pro- 
duced more 
comple te 
artificial legs 
and arms 
than any 
other concern 



It has made 
limbs for sol- 
diers of four 
U S wars, 
as follows 

MexicanWar, 

1847, 

Civil War, 
1861-1866, 

Spanish War, 
1898, 

and the 
World War, 
1917-1918 


Mr Smtlh — Can you remember me f Mr Marks — Yes , step tn this room 


The establishment stands today at the head of the profession in improvements, magnitude of 
work, excellence of products and good faith 

Send for Manual of Artificial Limbs The book contains 384 pages illustrated by 674 cuts, and a thousand 
testimonials Instructions are given how to take measurements and obtain artificial limbs without leaving home 

A. A. MARKS BROADWAY NEW YORK, U. S. A. 


100* SHARP 


Bard-Parker Knife 




Handles, $1.00 each 
Blades, $1.50 per dozen 


For illustrated circular ask 
your dealer, or write us 




BARD-PARKER COMPANY, Inc., New York 
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HAVE MADE 
WYEHG'JSM'WHIOH 


* 


A SAFE 
PRACTICAL 
OFFICE "TECHR SC 


~ LOESERS 
INTRAVENOUS SOLUTIONS 

^HE INTRAVENOUS METHOD 

of drug administration is rapidly coming into general use The 
single absolutely essential factor is thfe absolute safety, uniform depend- 

ability and superlative purity, uniformity and standardization of the 

solutions employed 

This is exemplified by the products of the New York Intravenous Laboratory 
Absolute punty of raw material, scientifically correct manufacturing methods, rig- 
idly executed Chemical, Biological, Pharmacologic and Toxicity Tests have made 
and will safeguard the reputation of Loeser products 
Comprehensive Climcal Evidence confirms conclusively the claims of 

Loeser f s Intravenous Solutions 

Arsenic and Mercury Calcium Lactate 

Mercury Oxycyamde Phenol Iodine 

Mercury Bichloride Digitalis 

Arsenophenylamine Quinine Dihydrochlonde 

to represent the “last word” m solutions for intravenous use 


Iron and Arsenic 
Sodium Iodide 
Sodium Salicylate 
Salicylate and Iodide 


Clinic il reports rtpi tti/t ft ice list dtrectu ns for use t ill be sent to anj p/tjstt i in i n rt ;uest 

New York Intravenous Laboratory 

100 West 21st Street New York 
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Pre -Digested 
Beef 


Contains the full nutritive 
value of lean beef, in a predi- 
gested form, ready for easy and 
immediate assimilation 


I 



Indications 

Post-operative cases 
Typhoid, Scarlet Fever, etc 
Convalescence 
Malnutrition 

Supplementary diet for the 
aged and infirm 


Advantages 

Mildly Stimulating 
Easily Assimilated 
Contains Soluble Proteids 
Pleasant to Taste 
Is often retained when stomach 
can not tolerate other foods 


B-F-I 


Dry 

f p* Surgical 
Dressing 

bismuth ^ 

nicioDioffd 

HULFORO , 

ifirinjRr l«'~1 


ABSORBENT 

ANTISEPTIC 

ASTRINGENT 

DEODORANT 

ANALGESIC 

PROTECTIVE 

STIMULANT 


BISMUTH-FORMIC-IODIDE 

COMPOUND 


i M " " ~ ■ ■ . _ - " - 

H. K. MULFORD COMPANY 


Philadelphia, USA 
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GENUINE 

STILLE INSTRUMENTS 

We offer to the Surgeons a complete line of the best 
surgical instruments, made of the finest Swedish steel 
All our instruments are hand-forged, beautifully finished, 
correct m design and fully guaranteed 

Insure success of your operations by using the best 
instruments m the market 

Ask your dealer about STILLE instruments 

Stille -Werner Branch Office 

27 East 22nd Street NEW YORK, N Y 
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Perfect Local Anesthesia with the 

Original Cocain-Free Anesthetics 


For Infiltratian Anesthesia 

NOVOCAIN-SUPRARENIN TABLETS “A” 

One tablet dissolved m 25 c c of physiological 
salt solution will give a % per cent solution, 
which is the usual strength for infiltration 
anesthesia 


For Surface Anesthesia 

The insoluble local anesthetic — ORTHOFORM 
— which relieves pam when sprinkled or dusted 
on abraded surfaces 
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A New Gynecology 

From the chapters on Embryology, Developmental Anomalies, Anatomy, 
and Physiology the reader is carried logically forward into the intricacies of 
anamnesia, physical examination, and laboratory investigations 

When the chapters on the practice of gynecology are reached, all the pro- 
cedures that have found a stable setting m practice are considered, and usually 
more than one method is offered 

A most instructive chapter is that devoted to the hygiene and proper care of 
adolescent girls All too frequently gynecologic text-books are so crammed with 
surgical therapeutics as largely to exclude prophylactic measures and immediate 
medical and hygienic treatment of conditions that, if not cured in the early stages, 
will certainly attain surgical proportions 

The general practitioner will find a wealth of suggestions as to office and bed- 
side treatment of gynecologic patients Special consideration is given to the 
endocrine system in its relation to the functional aberrations of women, and that 
which is required by the gynecologist has been clearly set forth 

In such special complaints as local skin affections and backache, Doctor 
Anspach has called to his aid the services of skilled specialists, who give to these 
subjects a breadth of view that is not to be found in the usual text-books on 
gynecology Here, for the first time, the therapeutic value of radium and the 
Roentgen ray has received adequate consideration Full working instructions as 
to the choice of cases and the application of these remedies in the treatment of 
carcinoma and myoma of the uterus and myopathic hemorrhages are given That 
able roentgenologist, Dr Henry Pancoast, has brought this portion well abreast 
of the times 

The work is most comprehensive, and deals in a highly instructive way not 
only with diseases of women, but also with those coincident renal and abdominal 
lesions that are frequently encountered in the course of gynecologic affections 

By BROOKE M ANSPACH, M D 

Associate m Gynecology, University of Pennsylvania 
Octavo 758 Pages 526 Illustrations 
5 Colored Plates Cloth $9 00 


J B LIPPINCOTT COMPANY, Philadelphia (Annals) 

Please forward one copy ANSPACH GYNECOLOGY — Price $9 00 , 
which I will pay within 30 days 

Name 

Street 
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Sterile Surgical Sutures 


I / ■■■ MomHTOfiT-v 

KalmeriD 


217-221 Dniffield Street ^ Brooklyn, N.Y,U.§ A 


Clauasltro-Thermal Catgut 

Boilable 


/PLAUSTRO-THERMAL, meaning enclosed heat , 
^ is descriptive of the improved method of heat 
sterilization The principle of the method consists 
m applying the heat after closure of the tubes, thus 
avoiding all the chances of accidental contamination 


The sealed tubes are submerged in a bath of 
cumol — the high boiling hydrocarbon The tem- 
perature of the cumol bath is gradually elevated 
until at the end of six hours the maximum of 165° C 
(329° F ) is reached This temperature is main- 
tained for five hours, and is then allowed to slowly 
decline The temperature curve is graphically rep- 
resented by the chart shown below 


It is obvious, therefore, that sterility is abso- 
lutely assured The sutures, being stored in their 
original tubing fluid and reaching the surgeon’s 
hands sealed within the tubes in which they were 
sterilized, are removed from all the chances of con- 
tamination incident to the customary method of 
sterilizing the strands m open tubes 

Sterilization by this integral method is made 
feasible through the use of toluol as the tubing 
fluid The discovery of the value of toluol for this 
purpose was the outcome of an investigation aimed 
at finding a suitable fluid to replace chloroform 
The latter was formerly m general use, but was 
unsatisfactory because it was found to break down 
into chemical products which not only exerted an 
extremely harmful action on the collagen of the 


sutures but which were responsible for considerable 
wound irritation 

No other mode of sterilization so completely 
fulfills the exacting requirements for the production 
of ideal sutures as does 
the Claustro-Thermal 
method Through its 
use the natural physical 
characteristics of the 
strands are preserved, 
while the destruction of 
all bacterial life is abso- 
lutely assured 

Claustro-Thermal 
sutures are not impreg- 
nated with any germi- 
cidal substance, and con- 
sequently they exert no 
bactericidal influence m 
the tissues 

This product em- 
bodies all the essentials 
of the perfect suture, 
such as compatibility 

with tissues, accuracy of size, maximum tensile 
strength, perfect and dependable ab sort) ability, and 
absolute sterility 

Reprints of original articles relating to the 
Claustro-Thermal method will be sent upon request 



Standard Packacf 
Containing One Dozen Tube 1 ? 
of a Kind and Size 


Hours I 2 3 4 5 6 7 8 9 10 tl 12 !3 1+ 15 16 17 18 19 



List of Claustro-Thermal Catgut 

Approximately Sixt} Inches in Each Tube 


Plain Catgut 
10-Day Chromic Catgut 
20-Day Chromic Catgut 
40-Day Chromic Catgut 
Sizes 000 00 

Claontro Thermal sutures are unaffected by a^e 


Product No 105 
Product No 125 
Product No 145 
Product No 185 
0 12 3 4 

Ilcrht, or extremes of elJma Jr trrn'x ra rrs 


Price in U. S A 

Per dozen tubes (subject to a standard quantity discount) ^3 60 

Please s P ecif\ clearh the Product Numpfrs and SI7FS desired 
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K&lHnerid Catgut 

An Improved Germicidal Suture 
Superseding Iodized Catgut 


T1ZALMERID CATGUT is not only sterile, but, 
being impregnated with potassium-mereune- 
lodide — a double iodine compound — the sutures exert 
a local bactericidal action m the tissues 


The older practise of impregnating catgut with 
the ordinary crystalline iodine for this purpose was 
at best an unsatisfactory method, since the anti- 
septic power was but slight and transient The 
most serious deficiencies of such iodized sutures, 
however, were their instability and weakness aris- 
ing from exposure to light, the deterioration 
resulting from the continuous and unpreventable 
oxidizing action of the iodine, and the disintegration 
of the sutures when heated Moreover, the decom- 
position products of iodine caused such sutures to 
„ be irritating 

These serious disadvantages of iodized catgut 
have been overcome through the use of potassium- 
mercuric-iodide instead of iodine This double salt 
of iodine and mercury, the chemical formula of 
which is HgU 2KI, is one of the most active germi- 
cides known, exerting a killing action on bacteria 
about ten times greater than that of iodine It 
does not break down under the influence of light 
or heat, it is chemically stable, and, m the pro- 
portions used, is neither toxic nor irritating to the 
tissues It interferes m no way with the absorp- 
tion of the sutures, and is not precipitated by the 
proteins of the body fluids 


Kalmerid catgut, in addition to its bactericidal 
attribute, embodies all the essentials of the perfect 
suture It is perfectly compatible with the tissues, 
its absorbability is dependable, and its tensile 
strength is particularly good 

Two Varieties— To meet the requirements of 
different surgeons two kinds of Kalmerid catgut 
are prepared — the boilable, and non-boilable 

Boilable Grade — This variety is prepared for 
surgeons who prefer a boilable suture, such as 
the Claustro -Thermal product, but possessing 
bactericidal properties in addition The boilable 
grade, therefore, besides being impregnated with 
potassium-mercuric-iodide, embodies the desirable 
physical characteristics of the Claustro -Thermal 
sutures It has the same moderate degree of flexi- 
bility, it is the same m appearance, it is tubed m 
the same improved storing fluid — toluol, and, after 
impregnation with potassium-mercuric-iodide, it 
further receives the Claustro -Thermal steriliza- 
tion — that is, heat sterilization after closure of the 
tubes 

Non-Boilable Grade — This variety is extreme- 
ly pliable as it comes from the tubes It is made 
for those surgeons who have been accustomed to 
the flexibility of iodized catgut 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


List of Kalmerid Catgut 


Approximately Sixty Inches in Each Tube 


Boilable Grade 


Plain Catgut 
10-Day Chromic 
20-Day Chromic 
40-Day Chromic 


Product No 1205 
Product No 1225 
Product No 1245 
Product No 1285 


Non-B oilable Grade 


Plain Catgut 
10-Day Chromic 
20-Day Chromic 
40-Day Chromic 


Product No 1405 
Product No 1425 
Product No 1445 
Product No 1485 


Sizes 000 00 0 


12 3 4 


Please specify clearly the Product Numbers and Sizes desired 


Kalmend sutures are unaffected by age or light, or by the extremes of climatic temperatures 


Price m U § A 

Per dozen tubes (subject to a standard quantity discount) $3 60 

In packages of twelve tubes of a kind and size as illustrated on first page 


D'&7S&G£CKJ\z 217 221 Duffield Street Brooklyn NY USA 



Kalmerid Kangaroo Tendons 

Tv.o Varieties — Boilable and Non-Boilable 


^TPHESE are the sutures far excellence for those 
procedures m which post-operative tension is 
excessive, or long continued apposition necessary, 
such as m herniotomy, and m tendon and bone 
suturing Kalmend kangaroo tendons are not only 
sterile, but, in addition, they are impregnated with 
potassium-mercuric-iodide, which enables them to 
exert a local bactericidal action m the tissues 
The impregnating and sterilizing methods are the 
same as practised in the preparation of Kalmend 
catgut, and described on the preceding page 

They are genuine kangaroo tendons, they are 
round, smooth, straight, of uniform contour, and 
possess a tensile strength about twice that of the 
best catgut of equivalent size 

Because of their greater strength some surgeons 
prefer these tendons to catgut, particularly in the 
finer sizes, for general intestinal, muscle, fascia, and 
skin suturing 

Absorption Time— The tendons are chromi- 
cized, and so accurately is the chromicizmg process 
regulated that each size, whether it be the finest 
or the coarsest, will maintain apposition in fascia 


or m tendon for approximately thirty days Short- 
ly after that period the sutures, with their knots, 
will be completely absorbed 

Two Varieties — Kalmend kangaroo tendons 
are prepared in two grades — boilable and non-boil- 
able 

The Non-Boilable tendons are extremely 
pliable and consequently require no moistening 

The Boilable tendons are quite stiff as they 
come from the tubes, but may be rendered pliable 
by moistening m sterile water preliminary to use 
The smaller sizes will be sufficiently softened by 
fifteen minutes immersion, while the larger sizes 
should be immersed for about thirty minutes 
Either sterile water, or an aqueous bactericidal 
solution made with Kalmerid tablets — 1 5000— 
should be used 

Before immersion, the toluol, which is very 
volatile, should be allowed to evaporate so that 
the water may have access to the sutures 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


List of Kalmend Kangaroo Tendons 

Each Tube Contains One Tendon ^ Lengths Vary From 12 to 20 Inches 

The Non-Boilable Grade is Prodzcct No 370 
Boilable Grade is Product No 380 


Tendon Sizes 

- Sizes 

Ex Fine Fine Medium 

Coarse 

Ex Coarse 

Standardized Sizes 

0 2 4 

6 

8 


Please specify clearly the Product Number and Sizes desired 
Kalmerid kangaroo tendons are unaffected by age or light, or by the extremes of climatic temperatures 


Price m U. S. A 

Per dozen tubes (subject to a standard quantity discount) $3 GO 

In packages of twelve tubes of a kind and size as illustrated on first page 


Actual Sizes 

000 

00 

0 

1 

2 

3 

4 

6 — ' 

8 ' 


Standardized Sizes 

The Established Metric System of Catgut Si/cs 
is ISovr Used For AH Sutures 

7TN conformity with the long recognized need for a unified system 
of sizes, the standard metric catgut scale has been extended 
to embrace all sutures, including kangaroo tendons, silk, horsehair, 
silkworm gut, and celluloid-linen thread 

The advantage of this standardized system is obvious 


DW7 S& GECAJkc 21? 221 DufTjcId Street Brookl>n N 1 USA 
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Miscellaneous Sutures 

Boilable 

Sterilised by Heat After Closure of the Tubes 


Product 

No 

350 

Approximate Quantity 
in Each Tube 

Celluloid-Lmen Thread 60 Inches 

Standardized 

Sizes 

000, 00, 0 

360 

Horsehair 

Four 28-Inch Sutures 

00 

390 

Plain Silkworm Gut 

Four 14 -Inch Sutures 

00, 0, 1 

400 

Black Silkworm Gut 

Four 14 -Inch Sutures 

00, 0, 1 

450 

White Twisted Silk 

60 Inches 000, 00, 0, 1, 2, 3 

460 

Black Twisted Silk 

60 Inches 

000, 0, 2 

480 

White Braided Silk 

60 Inches 

00, 0, 2, 4 

490 

Black Braided Silk 

60 Inches 

00, 1, 4 

600 

Catgut Circumcision Suture 30 Inches With Needle 00 

Price m U § A — Per dozen tubes (subject to a 

standard discount on quantities) 

$3 60 


In packages of twelve tubes of a kind and size as illustrated on first page 


Minor Sutures 
Short Length ^ Without Needles 
Sterilized by Heat After Closure of the Tubes 


Product 

No 


Approximate Quantity 
in Each Tube 

Standardized 

Sizes 

802 

Plain Catgut 

20 Inches 

00, 

o, 1, 2, 3 

812 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

822 

20-Day Chromic Catgut 

20 Inches 

00, 

0, 1, 2, 3 

862 

Horsehair 

Two 28-Inch Sutures 


00 

872 

Plain Silkworm Gut 

Two 14 -Inch Sutures 


0 

882 

White Twisted Silk 

20 Inches 


000, 0, 2 

892 

Umbilical Tape 

Two 12-Inch Ligatures 



Price 

in U.S A — Per dozen tubes (subject to a 




standard discount on quantities) 


$1 80 


In packages of twelve tubes of a kind and size as illustrated on first page 


Emergency Sntmres 

With Needles 


Sterilized by Heat After Closure of the Tubes 


Product 


Approximate Quantity 

Standardized 

No 


in Each Tube 

Sizes 

904 

Plain Catgut 

20 Inches 

00, 0, 1, 2, 3 

914 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

924 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

964 

Horsehair 

Two 28 -Inch Sutures 

00 

974 ' 

Plain Silkworm Gut 

Two 14-Inch Sutures 

0 

984 

White Twisted Silk 

20 Inches 

000, 0, 2 


Price m HJ. § A 
Per dozen tubes (subject to a 
standard discount on quantities) 


$3 60 



In packages of twelve tubes of a kind and size as illustrated on first page 


Potassinm-Mercnnc-IodMle 


Trade KALMERlD Name 



To Supersede 
Bichloride of Mercury 
Iodine 

Carbolic Acid 
and the 

Cresol Preparations 


TC\>r disinfection of suture tubes 
skin, hands, utensils, excreta, 
irrigation and disinfection of infected 
wounds, fistulas, sinuses, and ulcers, 
irrigation of the mucous membranes 
of the upper respiratory and genito- 
urinary tract 


W' almend tablets are readily soluble 
in water, m 85 per cent alcohol, 
and in 85 per cent acetone Equal 
to bichloride of mercury in germi- 
cidal potency, and more potent than 
other mercury or iodine salts Less 
poisonous and less irritating than 
mercuric chloride or tincture of iodine 
Strongly germicidal m the presence 
of blood, pus, or mucus, because, 
unlike bichloride, potassium-mercuric- 
lodide does not coagulate or precipi- 
tate proteins 


RepmnU of omginal articles 
and pamphlet on uses 
sent upon request 


Each tablet represents 0 5 gram 
OV 2 grains) 

Potassium-Mercuric-Iodide 


Price 

Per bottle of 100 tablets $3 

A standard discount is allowed 
on original packages of ten bottles 



Obstetrical Sutures 

Product No 650 

For the Immediate Repair of Perineal Lacerations 

Each tube contains tivo 28-mch sutures of 40-day chromic catgut 
one of which is threaded upon a large full-curved needle 

Price m U S A 

Per tube (subject to a standard discount on quantities) $ 

Each tube in a package as illustrated 


35 
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Have You Seen the Latest Material from 
the Foreign Journals? 


VALUABLE 

FOREIGN 

MATERIAL 

LOST 


TRANSLATIONS 

AND 

ABSTRACTS 
MADE 
FOR YOU 


AN EASY 
METHOD 
OF KEEPING 
UP-TO-DATE 


SPECIMEN 
ABSTRACTS 
SENT GRATIS 


A vast amount of invaluable information appeanng every month 
in the foreign medical journals is lost to American physicians be- 
cause they are unable to secure these journals or else because of 
tlieir inability to translate more than one or two languages 

The Library Department of the American Institute of Medicine 
prepares, each month, a large number of abstracts of articles 
taken fiom foreign journals Translations are made from the fol- 
lowing languages 

French Spanish 

German Scandinavian 

Italian Russian 

By making use of the services of the Library Department any 
physician can easily keep m touch with the best material appear- 
ing m the foieign journals This Department also furnishes 
complete index and abstracts of all important articles appeanng 
m the Amencan, Canadian and Bntish journals 

The complete “Suivey” is carefully indexed and classified accord- 
ing to subject, printed m loose leaf form and furnished in 
convenient library size ring binder Abstracts on all medical 
subjects may be had, or if desired only those abstracts relating 
to one particular subject will be sent 

Physicians who would like to know about the work of the 
Library Department of the Amencan Institute of Medicine 
aie requested to fill out the attached coupon Explana- 
toiy literature and specimen index and abstracts will 
be sent by return mail coupon 

AMERICAN 
INSTITUTE OF 
MEDICINE 

13 E#*t 47th Street 
New York City 


American 

Institute of Medicine 

13 East 47th Street 
NEW YORK CITY 


Please send literature con 
taming detailed information 
about the Library Depart- 
ment — also specimen abstracts 
and inde't I am espccialH in- 
terested in* 


(Name o f subjCC*) 


(Please p-mt) 


S*ate 

(A o'S 5 1) 



ALWAYS OPEN 
American Plan Only 


(HAIJFfNTEfiADDON flAIL 

- " '^XTLantic city, n. j 

ON THE BEACH AND THE BOARDWALK 

These two most delightful of Atlantic City’s famous 
hotels have been consolidated m ownership and 
management The individual charm, homelike ap- 
pointments, hospitable attention and service, so long 
a definite parr of each house, as well as the general 
policies, will continue 

HADDON HALL Extensive additions now brmg 
its front to the Boardwalk and the sea in a series of 
artistic and beautiful pavilions, fountain court, garden 
and sun rooms, and arched and tiled porches opening 
directly on the beach 

CHALFONTE Many alterations and improvements 
have been made for the perfect comfort of guests 

>pen At both hotels delightful sunny rooms, smgle or en 
n Only suite Hot and cold salt sea water m every room, salt 


Write for illustrated se a air at every window Cuisine always the best 

fo er and rates Golf and Yacht Club privileges 

Leeds and lippincott Company 
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| The Trend of the Times 

fj brings about great changes The seeming miracle of ten or fifteen years 

H ago is a common occurrence today How many military strategists would 

M have thought in the year 1905 that the outcome of a great world war 

M would hang upon aeroplanes, submarines, tractors, etc , and yet where 

§j would the Allies have been if they had not adopted these and kept up 

j| with the times ? 

H It is the same sort of methods that win out m any line In Urological 

I work it is the urologist who keeps up with the times by taking advantage 

j of modem improved instruments and methods that handles intricate cases 

M the most successfully 

| Greenberg’s Operating Composite 
| Cysto-Urethroscope 

M is the instrument of the hour for all urethral and bladder work Through 

| it the operator observes the interior of a uretha or bladder, as if viewed 

Jj with daylight 

= It is an accomplished and versatile assistant in 

I .. Cauterization KM . 

M Observation Medication 

1 Irrigation u gura ion Catheterization 

H Instrumentation 

H The most eminent urologists not only approve of Greenberg’s Operating 

| Composite Cysto-Urethroscope but consider it one of the best on the market 

g Full particulars are contained in Bulletin No 14 May u)e mail you one 7 1 

| The Kny-Scheerer Corporation of America | 

■ 56-58 West 23rd Street New York City | 
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T HE low blood-pressure incident to 
vasomotor exhaustion calls for effect- 
ive measures to increase and maintain the 
peripheral resistance in the blood-vessels 

For a score of years surgeons all over 
the world have placed reliance on one 
remedy in preference to all others to ac- 
complish this purpose 

That remedy is Adrenalin, the active 
principle of the suprarenal gland— the 
natural product Its discovery and appli- 
cation signalized a notable epoch in surgical 
therapeutics 

Pasfej Bavis & C©» 





Overcoming Instability in 
Hypochlorite Solutions 


B EFORE the advent of trate 

Hyclorite, hypochlo- 
rite solutions, although 
recognized as a superior 
antiseptic, had one handi- 
cap — their instability In 
order to insure uniform 
composition, regular ti- 
trations were necessary 

This objection has been 
successfully overcome in 
H} 7 clorite Hypochlorite 
stability in Hyclorite is 
definite (NaO Cl 4 05%) 

No testing is necessary. 

Merely dilute to strength 
required and use 

Another characteristic 
of Hyclorite is its low 
alkahmt} 7 (cal hyd V4 of 
1%) It is less irritating 
than other chlorine anti- 
septics, even when ad- 
ministered m the concen- 


trate Hyclorite is a 
powerful solvent of ne- 
crose tissue, suppurating 
area in soft tissue, pus, and 
blood clots 

Hyclorite is being wide- 
ly prescribed for patients’ 
use Being non-poison- 
ous, non-irritating and 
easily diluted, it is a safe 
antiseptic for use by the 
laity 

Hyclorite has been ac- 
cepted by the Council on 
Pharmacy and Chemist- 
ry, American Medical 
Association, (N NR) 

We will gladly send 
you a professional size 
bottle of H} 7 clorite to- 
gether with literature 
recommending specific 
applications 


BETHLEHEM LABORATORIES, Inc 
BETHLEHEM, PA 

Manufactured by General Laboratories, Madixon Wis 
For Bethlehem Laboratories, Inc, Distributers 


HYCLORllJ 

SODIUM 

HYPOCHLORITE 
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SERVICE 

On Coolidge Tubes 

I N order to assure users of Coolidge Tubes the utmost m repair service, and 
which is intended to operate to their decided advantage, the following 
suggestion is offered 

Hereafter, put it up to the nearest Victor Service Station to handle 
Coolidge Tube repairs for you Send the tube to that office, together with a 
report on your trouble Our Distributor will take up the work from there 
on, will follow it through for you and see that the tube is returned to you at 
the earliest possible moment 

This co operation on the part of a specially trained service organization will 
mean the source of much satisfaction to Coolidge Tube users Our Service 
Station* are m direct touch with the factory, assuring you that service which 
you are anxious to get — prompt and efficient — thus relieving you of unneces^ 
sary correspondence and loss of time 

Victor X-Ray Corporation 

Qeneral Offices and Factory 

Jackson Blvd. at Robey St. Chicago 


ALA —BIRMINGHAM 
719 Broun Marx Building 
CAL —LOS ANGELES 
930 Hill Street 
CAL —SAN FRANCISCO 
334 Sutter Street 
CANADA— EDMONTON 
402-406 Empire Building 
CANADA— TORONTO 
24 Hayter Street 
CANADA— VANCOUVER 
536 Smvthe Street 
CANADA— WINNIPEG 
Keewayden Block 
COLO —DENVER 
838 Gas and Electric Bldg. 
GA —ATLANTA 
513 Hurt Building 
ILL — CHICAGO 
236 S Robey Street 
30 E Randolph Street 
IOWA- DES MOINES 
518 Utica Building 


Victor Service Stations 

LA —NEW ORLEANS b 

619 Maison Blanche Annex 
MASS —BOSTON b 

711 Boylston Street 
MICH —DETROIT C 

103 Broadway 

MICH —GRAND RAPIDS C 
220 Ashton Budding 
MINN —DULUTH C 

4531 Pitt Street 

* MINN — MINNEAPOLIS F 

220 La Salle Budding 
MO —KANSAS CITY P 

414 E 10th Street 
MO —ST LOUIS 7 

-.214 215 University Club Bldg 
NEB— OMAHA 7 

536 Peters Trust Budding 
N Y —ALBANY 7 

437 Delaware Avenue 
N Y— BUFFALO \ 

318 Pearl Street 

IND -INDIANAPOLIS 

9 1 7 Fletcher Sayings and Trust Building 


N Y— NEW YORK 
131 E 23rd Street 
N Y— ROCHESTER 
408 Cornwall Bldg 
OHIO— COLUMBUS 
145 E State Street 
OkLA — OKLAHOMA CITY 
516 Colcord Budding 
OREGON— PORTLAND 
828 Morgan Budding 
PA —PHILADELPHIA 
25 S 17th Street 
PA —PITTSBURGH 
620 Fulton Budding 
TENN —MEMPHIS 
869 W Madison Street 
TEXAS— AUSTIN 
708 Colorado Street 
TEXAS— DALLAS 
601 Insurance Budding 
WASH —SEATTLE 
823 White Budding 
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The Modern Surgical Dressing 



A soft, pliable, transparent tissue that is impervious to water at all temperatures, does not 
deteriorate with age and will not adhere to the newly formed tissues 

Prepared in PERFORATED and IMPERVIOUS Forms 

PERFORATED FORM "Standard Perforate/* Roll 9 in x 12 ft , $2 00 

Excels for dressing skm grafts, abscesses, circumcisions and all granulating surfaces 
Forms a transparent, non-adherent covering for all wounds requiring air and drainage 

IMPERVIOUS FORM "Standard” (single weight), $1 25 

‘Standard Heavy” (double weight), $1 75 Rolls 9 m x 12 ft 

May be sterilized and sealed over suture or wound, forming an air-tight, transparent covering 
Serves as a sterile tissue for placing internal organs during major operation 
Forms non-adherent covering for cigarette drains, and in constructing drains 
Excels as an impervious, occlusive covering for all moist dressings 

All forms carried for your convenience by all Supply Houses 
Literature and Samples sent upon request 

Marshalltown Laboratories, Inc. Marshalltown, Iowa 

r- * 



THE BATTLE CREEK SANITARIUM AND HOSPITAL— Established 1866 


Medical Surgical Orthopedic 

Neurological Obstetrical Reconstructive 

Educational Departments 

Training School for Nurses Normal School of Plnsical Education School of Home Economics and Dietetics 
Students received on f'uonble terms Registered trained nurses, dietitians and plnsical directors supplied 


Descriptive literature trailed free upoi request 

THE BATTLE CREEK SANITARIUM 

Box 234, BATTLE CREEK, MICHIG \N 
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are scientifically prepared 
to meet eVery demand of 
the discriminating surgeon 

<& <&j& (U2K 9 Iwc, 

ix 217-221 DuffLeld Street y* 

iShu. Brooklyn-N Y-U SA 





Select the Right Local Anaesthetic — 

Upon the Wisdom of your 
Decision Rests your Success 

ANTISEPTIC 
LOCAL ANAESTHETIC 

With Cocaine or with Procaine 

Guarantees the 
Perfect Anaes- 
thetising Agent 
because it pos 
sesses the two most essential proper- 
ties — it is 

STERILE 

as well as 

ISOTONIC 

Add to these its Stabilitv and 3 ou 
ha\ethe chief reasons for its excltt 
siv e use by thousands of discriminat- 
ing dentists and physicians all over 
the world 

Send for Sample either 
in Bottle or Ampules 

ORDER OF YOUR DEALER 

The Antidolor Mfg. Company 

4 Main Street 

Spnngville, Erie Co , N Y , U S A 



YOUR X-RAY SUPPLIES 

Get our price list and discounts on 
quantities before you purchase 

HUNDREDS OF DOCTORS FIND WE SAVE THEM 

FROM 10% TO 25% ON X RAY LABORATORY COSTS 

AMONG THE MANY ARTICLES SOLD ARE 

X-RAY PLATES Three brands in stock for quick shipment 
PARAGON Brand, for finest work, UNIVERSAL Brand, 
where price is impoitant 

X-RAY FILMS Duphtized or Dental — all standard sizes 
Eastman, Ilford or X-ograph metal backed Fast or 
slow emulsion 

BARIUM SULPHATE For stomach woik Finest grade 
Low price 

C00LIDGE X RAY TUBES 5 styles 10 01 30 millmmp 
Radiator (small bulb) or broad medium or fine focus, 
large bulb Lead Glass shields for Radiator type 

DEVELOPING TANKS 4 or 6 compartment, stone, will end 
your daik room ti oubles 5 sizes of Enameled Steel I anks 

DENTAL FILM MOUNTS Black or giay cardboard with cellu- 
loid window 01 all celluloid type, one to eleven film open- 
ings Special list and samples on lequest Price includes 
imprinting name and address 

DEVELOPER CHEMICALS Metol, Hydroquinone, Hypo, etc 

INTENSIFYING SCREENS Patterson, TE, or celluloid-backed 
screens Reduce exposure to k£th or less Double screens 
for film All-metal cassettes 

LEADED GLOVES AND APRONS (New type glove, lower priced ) 

FILING ENVELOPES with printed X-ray foim (For used plates ) 
Order direct or through your dealer 

If You Have a Machine Gel Your Name on 
Our Mailing List 

GEO. W BRADY & CO. 

757 So Western Ave CHICAGO 


JARAGOK 

^Ete§fil8i 


SHARPE'S BRAIN INJURIES 

WITH AND WITHOUT A FRACTURE OF THE SKULL THEIR DIAGNOSIS AND TREATMENT 


FEATURES OF THE BOOK 


1 Largest number of personal cases of brain injuries ever 
reported — over 1000 patients 

2 The diagnosis and treatment of acute and chronic brain 
injuries in newborn babies children and adults are giv en in 
detail m over 100 illustrative cases the discussion at the 
end of each case-history emphasizes the essential points 

3 The method and the importance of estimating accurately 
the intraciamal pressures of these patients are fully described 
and discussed 

4 The comparativ e unimportance of the fracture of the skull 
(unless depressed fractures of the v ault.) m the diagnosis 
treatment and prognosis of these patients is emphasized the 
presence of a fracture fiequently facilitates the recovery of 
life hy this added means of drainage of the intracranial 
hemorrhage 

5 The expectant palliative method of treatment is sufficient 
for two-thirds of these patients whereas the operative 
method of treatment is necessary in only one-third depend- 
ing upon the height of the increased interernnial pressure 

G By this method of treatment the av erage mortality of 
50% in patients with brain injuries has been reduced to 27% 
in this series of all cases with ard without opeiation 

7 Each patient has been followed from the time of the brain 
injury to his present condition or to his death 

J. B. 

LONDON Since 1875 
16 John St , Adelphi, W C 2 


S An autopsy was performed upon each patient (private and 
ward) who died following a ciamal injury and the findings 
arerecoided errors of diagnosis and of treatment aie thus 
disclosed and fully discussed at the end of each case-history 

9 The technique of the operation of subtemporal decom- 
pie^sion and drainage is described in detail and fully illus- 
trated moving pictures show clearly the various stages of 
the operation 

10 Brain mjuiies m newborn babies and children — both the 
acute and the clnonic cases with special lefcrence to the 
condition of ceiebral spastic paralysis due to an intracranial 
hemorihage at the time of birth, the differential diagnosis 
and the appropriate treatment 

11 The common conditions of post-traumatic neurosis and 
neurasthenia especially in regard to lawsuits, are also 
discussed in detail and illustrative cases are reported the 
differential diagnosis is emphasized 

By WILLIAM SHARPE, M D 

Professor of Neurologic Surgery , New York Polyclinic Med- 
ical School and Hospital Consulting Neurologic Surgeon 
Manhattan Eye and Ear Hospital Hospital for 
Ruptured and Crippled Beth Israel 
Hospital, etc , New \ o k City 

232 Illustrations 737 Pages Price, $8 00 


LIPPINCOTT COMPANY 

PHILADELPHIA Since 1792 MONTREAL Since 1897 

East Washington Square Unity Building 
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t The WALKEASY 

ARTIFICIAL LEG 

Our Art Catalog contains valuable informa 
tion on Care and Treatment of Stump Prepara 
tory to Applying an Art Limb How Soon to 
Apply Art Limbs for Children Directions 
for Self Measurement etc etc 

George R Fuller Co , Rochester, N Y 

Branches, Buffalo, Boston 1 lillmlelphla 
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mm 3500 Miles 
v Pitt Guarantee 

\A/ liwfll Your Dollars Buy More 
\A MiMffl Miles II You Buy Our 
A/ Surplus Tires By Mail 

AA I 'Positively S'aVes 40% 

/ mmSJj Off Standard^ rice List 

Manufacturers of Standard Tire4 

< >/ /\\ VrJwy/ sell us their surplus or overproduc- 
tionm large lots at immensely re* 
duced prices for spot cash When 
/v\A/ ov erstockcd it is che iper for unnu* 

facturers to sell their high quality 
Jr tires even at a sweeping reduction 

than to temporarily shut down their 
plants and disrupt their organization 

That is why we can sarc you 40% and guarantee these tires 
toyou for 3500 miles 

They were originally built and guaranteed by the factories 
for 4000 and 5000 miles and there is absolutely no reason 
wh\ vou should not get 4000 or 5000 miles and more out 
of them — because that s what they re built for 


Plain 

Non 

Skid Tubes* j 

Size 

Plain 

Non 
Skid 1 

Tubes* 

89 45 

$10 40 $2 G5 

34x4 

$20 00 $21 90 $4 45 

9 CO 

10 70 

2 60 

35x4 

21 05 

23 0 d 

5 20 

11 50 

12 45 

3 10 

36x4 

23 50 

25 50 

5 35 

12 30 

13 85 

3 25 

34x4 }4 

2G90 

29 35 

5 60 

13 10 

14 40 

3 SO 

35x4 % 

28 20 

30 70 

5 70 

14 30 

16 20 

3 40 

36x4^4 

28 60 

31 15 

5 90 

15 10 

16 70 

4 15 

37x4*4 

32 65 

35 60 

6 70 

18 30 

20 75 

4 25 

35x5 

SO 90 

S3 80 

6 95 

18 70 

21 10 

4 35 

36x5 

S3 55 

36 75 

7 65 

19 55 

21 45 

4 45 

37x5 

32 70 

35 65 

7 15 


*\11 tubes are firsts — guaranteed one year against defects 

We ship COD subject to inspection W T ben ordering 
state what size and style vou want — Plain Non Skid 
Clincher Q D or S S 2% discount for cash with order 
Prices subject to change without notice ORDER NOW 

Philadelphia Motor Tire Co. 

Dept H, 25S N Broad Street, Philadelphia, Pa 



RADIUM 

TUBULAR APPLICATORS 
NEEDLE APPLICATORS 
FLAT APPLICATORS 


APPLICATORS 
of SPECIAL DESIGN 

COMPLETE INSTALLATIONS 

of 

EMANATION APPARATUS 


SOLD ON BASIS OF 
U S BUREAU OF STANDARDS 
CERTIFICATE 


CORRESPONDENCE INVITED By OUR 

PHYSICAL, CHEMICAL 
and MEDICAL DEPPS 


THE 

RADIUM COMPANY 
OF COLORADO, Inc 

MAIN OFFICE and REDUCTION WORKS 

DENVER, COLO , U S A 


BRANCH OFFICES 
I22S Michigan j0 UNION 

Avenue SQUARE 

CHICAGO NEW YORK 


LONDON 

PARIS 


iimiiiifiiiiiiiuifiiiiiifiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiitiiiiiiiiiiMfiiiiiifiiiiiiviiiiiiiiiiiiifl 
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Standardized Chest Technique 

EASTMAN 

DUPLI-TIZED X-RAY FILMS 

with Double Screens 

For particulars write 

EASTMAN KODAK COMPANY, Rochester, N. Y. 




-V * ■■ ".275.13 . 

w>j vi _ _ - * £ 


HOTEL 

TULLER 

DETROIT, MICH 
CAFE, a la Carte 

Noonda} Lunch Dinner 
75c 51 50 

CAFETERIA 
MEN'S GRILLE 
BARBER SHOP 
TAILOR SHOP 


HEADQUARTERS FOR 
Old Colonv Club Detroit 
Detroit Automobile Club 
Detroit Transportation Club 
Motion Picture Exhibitors Ass n 

600 Rooms 600 Baths 
$2 50 up, single 
S4 50 up, double 

2 Tloors of Agents’ Sample 
Rooms, $6 00 per day 


N THE VOMITING OF PREGNANCY 

or Thai: occurring as a result of a. neurosis or re- 
» -flexly -from relapsed kidney or uterine misplacement 


EV^.1 »V4£I 


/ DANIEL’S CONCENTRATED "TINCTURE: 

V OF PA S SI FLORA INCARN X\~T /X 

WILL BE FOUND H1CHLY EFFICIENT BY REASON OF ITS 
MARKED SEDATIVE POWERS 

Reflex phenomena are a definite indication -for 
PASADYNfr (Daniel) 

IT HAS NO CONCERN WITH THE HARRISON ACT 
SAMPLES AND LITERATURE SUPPLIED TO PHYSICIANS PAYING EXPRESS CHARGES 
Laboratory of JOHN B DANIEL Inc Atlanta Georgia 



ELECTRICALLY LIGHTED INSTRUMENTS 

Certainty of Diagnosis 

Accuracy of treatment — both are facilitated by the use of E S I Co instruments Our 
instruments are made according to the ideas of Jackson, Holmes , Kelly, Young, Swinburne, 
Braasch, MacGowan, Koch, Tuttle, Lynch and others All are equipped with superior 
Tungsten lamps, operated by 8-oz pocket battery or socket current controller 
Be sure instruments are marked ESI Co 

Illustrated Catalogue sent on request 

Electro Surgical Instrument Company 

ROCHESTER, N. Y. 



F> _ J * _ C ' _ _ By the Physicians’ Radium 

ivaaium OCrVICC Association of Chicago (Inc.) 


Established to make Radium more available lV/f ¥ rv rv | r C T 1 A *T C C 
for approved therapeutic purposes in the iVl 1 U U L I!. U 1 1 L J 

Has the large and complete equipment needed to meet the special requirements of 
any case in which Radium Therapy is indicated Radium furnished to responsible 
physicians or treatments given here if preferred Moderate rental fees charged 

Board of Directors Careful consideration v* ill be given inquiries concern- 

WILLIAM L BAUM, M D mg cases in ^l“ch the use of Radium is indicated 

JrIdemSSS M° D the PHYSICIANS’ RADIUM ASSOCIATION 

THOMAS J WATKINS MD 1110 Tower Building, Chicago Manager William L Brown, MD 
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ANUSOL 

(TRADE MARK) 

Hemorrhoidal 

SUPPOSITORIES 


f Hesitate to Operate 
Until They’ve Had 
Their Chance” 


To be sure, there will always be Hemorrhoid cases that yield to 
the knife only 

But their number is not by any means as great as is generally assumed 

At any rate, it is a fact that the verdict “Operation” is pronounced 
much too readily and lightly m a great proportion of Hemorrhoid 
cases 

Whenever possible, suspend sentence until Anusol Suppositories have 
been given their chance 

Ample Tnal Quantity and Literature from 

SCHERING & GLATZ, Inc., 150 Maiden Lane, NEW YORK 


ORTHOPEDIC SERVICE 



Fig. 130 — Apparatus, Colostomy, Feick 

An apparatus designed to take care 
of the Fecal Discharge in a cleanly 
and efficient manner The best de- 
sign in use at the present time 
Descriptive pamphlet on request 

FEICK BROS. CO. 

809 Liberty Avenue 

PITTSBURGH, PA 


Sherman’s Polyvalent 
Vaccines in Respiratory 
Infections 

A more adequate and rapid immunih is estab- 
lished with pol} valent vaccines than from an 
infection itself SHERMAN’S POLYVALENT 
VACCINES WHEN GIVEN EARLY IN RES- 
PIRATORY INFECTIONS rapidlj stimulate 
the metabolism and defense of the bod}, with a 
resultant prompt recover} 

Administered in advanced cases of respirator} 
infections the} usuall} ameliorate or abbieviate 
the course of the disease Even when used as 
the last desperate expedient the} often re\erse 
unfavorable prognoses SUCCESSFUL IM- 
MUNOLOGISTS MAKE INOCULATIONS IN 
RESPIRATORY INFECTIONS AT THEIR 
FIRST CALL 

Ha} fever colds, lar} ngitis, pharv ngitis adenitis, 
catarrh asthma bronchitis pneumonia, whooping 
cough and influenza are diseases amenable to 
bacterial vaccines 

Sherman s polyialent vaccines aredepen table antigens 

LABORATORIES OF 

G. H. SHERMAN, M.D. 

DETROIT, V. S. A. 

Largest producer of stock and au ogenous taccmes 
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ANTI-PY-0 


DENTAL CREAM 


SUPERIOR 




A 


Judge for 
Yourself 


the \>\ 

CLEANEST 

TASTE \\ 

IN THE \\ < 

WORLD Ur c 

\% 
Retail \ VV* 

30c — 50c a Tube 

Wholesale \ 1 

$2 50 — $4 00 per doz \ 

The Anticlolor Mfg Co 
4 Main St Sprmgville N Y 

SEND LARGE TUBE FREE 
Name 




The“Masland” 

Bone Surgery Equipment 

SUPREME FOR ALL BONE WORK 

Does Not Compete m Price with 
Older Outfits 

INVESTIGATE 

Wider range of usefulness 
Greater efficiency 
Superior control 
Perfect sterilizability 

H. C. MASLAND 

2130 North Nmeteenth Street 
PHILADELPHIA, PA 


1 ^^^* Trade Mark Eegiste red 

A Gluten Flour 

40<>b GLUTEN * 

Guaranteed to comply In all respects to 
standard requirements of U S Dept of' 1 
Agriculture 
Manufactured by 
FARWELL & RHINES 
Watertown, N. Y. 


Trade Mark Registered 


DR. BARNES SANITARIUM 

STAMFORD, CONN 

A Private Sanitarium for Mental and Nervous 
Diseases Also, Cases of General Invalidism 
Separate Department for Cases of Inebriety 

The buildings are modern situated in spacious and attractive 
grounds commanding superb views of Long Island Sound 
and surrounding hill country The accommodations, table 
attendance nursing and all appointments are first-class in 
every respect The purpose of the Institution is to give 
proper medical care and the special attention needed in each 
individual case 50 minutes from Grand Central Station 

For terms and illustrated booklet address 

F H BARNES, M D , Med Supt 

Telephone 1867 


The Storm Binder and 
Abdominal Supporter 


(P itenlt d) 



Men, Women, Children and Babies 

for Heima, Relaxed Sacio-iliac Articulations, 
Floating Kidney, High and Low Operations, 
Ptosis, Pregnancy, Obesity, Pertussis, etc 

Send for illustrated descriptive folder 
with physicians testimonials measur 
ing diagram and samples of materials 
Mail orders filled at Philadelphia only 
— within 24 hours 

KATHERINE L, STORM, M D. 

1701 DIAMOND ST PHILADELPHIA 


22 





EVERY DAY DIONOL RESULTS 

Small wonder that doctors everywhere use DIONOL more and more The 
results are decidedly unusual Send for literature giving scientific rationale Many 
other results equally gratifying are given 


THIRD DEGREE BURN 

Send for reprint of this remarkable case which 
Dr L voluntarily sent to a prominent Medi- 

cal Journal, after healing these unusually deep 
burns wirh DIONOL Manv other well known 
remedies weie used in vain for months 

VARICOSE ULCER 

Dr M writes “Where can I procure Dionol 
in Philadelphia ? Ha^^ e just cured a case of Vari- 
cose Ulcer with same ” 

CHRONIC LEG ULCER 

Dr C writes ‘I have completely cured a 
chronic ulcer of the leg in 6 weeks with Dionol 
Several other doctors failed in this case Never 
saw a nicer result ” 


CARBUNCLE 

Dr W writes “That case of Carbuncle I 
ordered Dionol for cured it in great shape, and I 
received the fees and manv bouquets Thanks to 
DIONOL ” 

INFECTED WOUND 

Dr C writes shiapnel wound m the foot 

of a Canadian soldier had failed to heal under any 
other treatment Naturally I had little hopes of 
helping him Sc gave him some Dionol tempo- 
rarih , with instructions Sometime aftei he 
came in and showed me that Dionol had healed 
the wound completeh No use sawng I was 
surprised ” 


THE DIONOL COMPANY (Dept. 7) DETROIT, MICH. 



ARSPHENAMINE C606”) 

AND 

NEOARSPHENAMINE ("914") 

Our arsphennmme and neoarsphenamine have achieved an enviable reputation Our 
laige research staff is constantly at work upon the elaboiation of the least to\ic and 
most therapeutically active compound 

Our laboratories are not in any sense conducted for 'private gain , and we can, therefore, 
afford to devote our proceeds to research in chemotherap 3 r 

The value of neoarsphenamine is directly related to two factors — its toxicity and 
its therapeutic effect 

The toxicity of neoarsphenamine can be reduced to such an extent that it will pass at 
figures far beyond the Government i equirements, as a rule, these products will have a 
low r er therapeutic effect The best product is the one possessing the highest 
chemotherapeutic index (i e , the ratio of the maximum tolerated to the curative 
dose) This desideratum is our constant aim 

dermatological research laboratories 

1720 Lombard St. and 1713-23 Naudain St. PHILADELPHIA, PA 


is 





DOCTOR! 

Meyer Makes 
Multoscopes 

Bear this in mind when 
called on to decide what is 
the most economical, com- 
pact, aitistic, yet entirely 
practical, apparatus which 
makes it unnecessary to 
string up the room with an 
overhead wiring or high 
tension switch or separate 
tube stand for efficient treat- 
ment work But do not 
write for information unless 
you want the BEST 

No modern Clinic can call 
itself complete without it 

It is five years ahead of 
inythmg offered 

THE WM. MEYER CO., Girard St. & Wabansia Ave., Chicago, 111. 


LISTER I N E 

A Non- Poisonous, Unirritating, Antiseptic Solution 

Agreeable and satisfactory alike to the Physician, Surgeon, Nurse and Patient 
Listenne has a wide field of usefulness, and its unvarying quality assures like 
results under like conditions 

As a wash and dressing for wounds. 

As a deodorizing, antiseptic lotion. 

As a gargle, spray or douche. 

As a mouth-wash-dentifrice. 

Operative or accidental wounds heal rapidly under a Listenne dressing, as its 
action does not interfere with the natural reparative processes 

The freedom of Listenne from possibility of poisonous effect is a distinct advantage, 
and especially so when the preparation is prescribed for employment in the home 



LAMBERT PHARMACAL COMPANY 

ST. LOUIS, MO , U. S A. 
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«ZZ infections diseases f in all cluomc iinmrno 
and asthenic conditions, the mmei al content of the 
Organism becomes impau ed,” 
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FELLOWS’ 
Compound Syrup of 
the fiypophosphites 

The Standard Mineralizing Tonic 
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combines the nutritive action of the Chemical 
Foods Calcium, Sodium, Potassium, Iron, 
Manganese, and Phosphorus, with the 
dynamic properties of Quinine 
and Strychnine 


Literature and Samples sent upon Request 

FELLOWS MEDICAL MANUFACTURING CO., Inc. 

26 Christopher Street New YorK City 
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14 Points on the Chmx 

1 Takes the place of radio* 
graphic table horizontal fluoro 
scope vertical plate changer, 
v ertical fluoroscope trollej svs 
tern mterrupterless or other 
transformer and control 

2 Self-excited with capacity 
sufficient to fluoroscope or radio* 
graph am part of the bod} as 
attested bj the U S Arm} 
Manual and the Eastman \ ra> 
Exposure Rule 

3 Head of table drops to 
Trendelenburg position for not 
tng displacement of stomach 
intestines fluids etc 

4 Motor Dn\en so that pa 
tient is carried automatically 
from vertical to Trendelenburg 
or to intermediate positions 

5 After locating part on 
fluoroscopic screen plate made 
for permanent record by same 
tube under table 

0 No shifting lifting and 
climbing of patients from one 
piece of apparatus to another 

7 No overhead trolley and 
dangerous dangling reels 


X-Ray Plant 

Contrast Its Appearance with 
That of the Old-Style Laboratory 








mm 


\\ 

Vo oty 

State 

8 No corona 
to light up room 
ana kill fluoro ^ 

scopic image v <V 

9 No nitrous 
oxide from trol- 
lev to poison and 
sicken operator 



W 


U S Patents Dec 19, 1911, Apnl22, 19x3* Feb 
29, 1916* Aug 7, 1917 Also patented in foreign 
countries Other patents pending Infringers 
will be prosecuted 


10 V>ood top 

H Self rectify mg tubes eas 
lest and surest m operation 

12 Head of table accessible 
and free from all wires 

13 Light weight, easily mov 
able tube carnage 

14 To relocate the apparatus 
of the X rav laboratorv just 
mov e the Cbmx that s all 
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LYNN MUSS. 


The JfwgfEjy/EMF 

ELECTRIC STERILIZER 


Standard of 
the ’Profession 





This Cut shows the latest model with features, as follows 

No 1 — Lever attachment to raise cover and 
tray with one operation 

No 2 — Automatic cut-out, constructed along 
the lines of a switch, absolutely de- 
pendable and fool-proof 

No 3 — Unique Electric Heater, without wire 
or ribbon 

No 4 — Switch giving three degrees of heat 

No 5 — Faucet with wooden Handle to draw 
off water 

It is furnished with or without white enamelled stand 

Made m three stock sizes For further information, ask 
your dealer or request illustrated circular from 

The Prometheus Electric Co. 


511 WEST 42d STREET 


NEW YORK 




4 U. S. WARS and MARKS has RE-MEMBERED them 


The estab- 
lishment o f 
A A Marks 
is the oldest 
in the world 
devoted ex- 
clusively to 
the manufac- 
ture of Arti- 
ficial Limbs 
It has pro- 
duced more 
comple t e 
artificial legs 
and arms 
than any 
other concern 



j - it 
1 j 

1SB 



It has made 
limbs for sol- 
diers of four 
U S wars, 
as follows* 

MexicanWar, 

1847, 

Civil War, 
1861-1866, 

Spanish War, 
1898, 

and the 
World War, 
1917-1918 


Mr Smtth — Can you remember met Mr Marks — Yes t step tn this room 


The establishment stands today at the head of the profession in improvements, magnitude of 
work, excellence of products and good faith 

Send for Manual of Artificial Limbs The book contains 384 pages illustrated by 674 cuts, and a thousand 
testimonials Instructions are given how to take measurements and obtain artificial limbs without leaving home 

A. A. MARKS BROADWAY NEW YORK, U. S. A. 


BARD-PARKER 



Ask Your Dealer 



/ 


Handles, $1 00 each 
Blades, $1.50 per dozen 


BARD-PARKER COMPANY, Inc., New York 
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KAYE M«5£ 
riHKTRJVEM'SHtMJW 

T/a 


lOESEFtS 
INTRAVENOUS SOLUTIONS 

Are not “ Cures.” 


They are simple solutions of U S P. and standard 
salts with the exact contents plainly stated on the label. 

Repeated sterilization during manufacture and careful steri- 
lization at twenty-pound steam pressure of the filled and sealed 
ampoules, assure absolute aseptic solutions 

Animal experiments and control tests are continually carried 
on to determine toxicity, and check solutions 

Write for “Journal of Intravenous TLeiaFy,” Price List, Clinical Reports, 
Reprints, etc 


New York Intravenous Laboratory 

100 West 21st Street, New York 
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HARVEY R. PIERCE CO. 

EVERYTHING SURGICAL 

SPECIALISTS 

BONE INSTRUMENTS 
FRACTURE APPARATUS 


PHILADELPHIA 

1801 Chestnut St. 


PITTSBURGH 

3033 Jenkins Arcade 



Castle Sterilization 
is your protection 

I T is reputation that counts in the long run 
For thirty-five years Castle engineers have 
left nothing undone to create super-standard 
sterilizers 

They have been successful Our greatest satis- 
faction m this achievement is the unqualified 
recognition of their superiority by the medical 
profession It is this commendation by long- 
time users of Castle Products that protects } ou 

Ask others — and send for our booklets 

TVILMOT CASTLE CO 

1115 TJnncrsitj A\enuc 
ROCHESTER, N Y.USA 

Makers of the largest line of Sterilizers for Plnsicians 
Dentists, Laboratories and Hospitals 
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PMY3 5UP CO *F PM1LA- 


DUODENAL BILIARY OUTFIT 

DEVISED AND USED BY DR B B VINCENT LYON 

Associate in Medicine — Jefferson Medical School Chief of Clinic of Gastro-Enterological Dept — Jefferson 
Hospital Visiting Phjsician — Methodist Hospital 

Ljons Duodenal Biliary Outfit for diagnosis and SO gpL [} 

treatment of Cholecjstitis Choledochitis and collection PIW " 

Secretions — consisting of jBSftp 

Metal Tip possessing obvious Mf A] Af l ^ i ”i 

istric and Duodenal 1 ubes rh $ 4 V ^ T 

llded Rubber Duodenal Tube, <& j i « ( ^- 50 ] 

graduated with Glass Connection W Y |j 4 I 1 ^ ! 

One Double Neck rev ersed Valve Rubber Bulb, with # Lf , 1 f ! { r ^ „ 

Tubing and Clamp # || « f iLUl IT' 00 ' 

Three assorted size Bottles for Gall-bladder contents £ \ sg 

One 250 CC Glass Graduate g PHYS SUP CO *F PH1LA* 

One 1 oz Glass Asbestos Packed Sjrmge y\ « jSI = 

^One 300 CC^Graduated Percolator with Metal Hanger, / \ Wj|| = : 00 ' 

The Necessary Rubber Stoppers Bent Glass Connect- "* / ^ I \ mm =j= 

jng Tubes and Rubber Tubing to complete set Ny cc""""” T/ I ^ vM ^-*so 

The Sjringewith Duodenal Tube and Special Lyon g 1 s 

Tip can be used for the fractional examination of gastric ■ z== - . 2 C o / fr j — 3flC 

duodenal contents — used also as a Duodenal Feeding M == pS ■ j 

Tube in case of Ulcer Cancer of the Stomach Dilation ■ i5 °l Crf AC “****' 

of Stomach Nervous Vomiting certain diseases of Liver ^ rr~= T jj lj 

and after operation on Stomach or in any condition % i— )0 ° Jiy 

where food should not touch the Stomach 1 ;= 

The above Outfit complete, $12 00 I— II jBfc, 

See Dr Allen 0 Whipple s article in May, 1921, issue 
Annals of Surgery gw 

Nose Throat and Ear Men write for new catalog w 

THE PHYSICIANS SUPPLY CO. OF PHILA. 

Surgical Instruments Hospital and Invalid Supplies 

N W Cor 16th & Sansom St , Philadelphia 
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Perfect Local Anesthesia with the 

Original Cocain Free Anesthetics 


For Infiltration Anesthesia 

NOVOCAIN-SUPRARENIN TABLETS “A” 

One tablet dissolved m 25 c c of physiological 
salt solution will give a }4 per cent solution, 
which is the usual strength for infiltration 
anesthesia 


For Surface Anesthesia 

The insoluble local anesthetic — ORTHOFORM 
— which relieves pain when sprinkled or dusted 
on abraded surfaces 


HA 


TRADE MARK 
REG U S PAT OFF 


H-AMETE MBOmFQMESJnc. 

Ovc'TiCcnty HiOo Hudson Sti act, 'Ncv) YoH 



A New Gynecology 

From the chapters on Embryology, Developmental Anomahes, Anatomy, 
and Physiology the reader is carried logically forward into the intricacies of 
anamnesia, physical examination, and laboratory investigations 

When the chapters on the practice of gynecology are reached, all the pro- 
cedures that have found a stable setting m practice are considered, and usually 
more than one method is offered 

A most instructive chapter is that devoted to the hygiene and proper care of 
adolescent girls All too frequently gynecologic text-books are so crammed with 
surgical therapeutics as largely to exclude prophylactic measures and immediate 
medical and hygienic treatment of conditions that, if not cured in the early stages, 
will certainly attain surgical proportions 

The general practitioner will find a wealth of suggestions as to office and bed- 
side treatment of gynecologic patients Special consideration is given to the 
endocrine system in its relation to the functional aberrations of women, and that 
which is required by the gynecologist has been clearly set forth 

In such special complaints as local skin affections and backache, Doctor 
Anspach has called to his aid the services of skilled specialists, who give to these 
subjects a breadth of view that is not to be found m the usual text-books on 
gynecology Here, for the first time, the therapeutic value of radium and the 
Roentgen ray has received adequate consideration Full working instructions as 
to the choice of cases and the application of these remedies m the treatment of 
carcinoma and myoma of the uterus and myopathic hemorrhages are given That 
able roentgenologist, Dr Henry Pancoast, has brought this portion well abreast 
of the times 

The work is most comprehensive, and deals in a highly instructive way not 
only with diseases of women, but also with those coincident renal and abdominal 
lesions that are frequently encountered m the course of gynecologic affections 

By BROOKE M ANSPACH, M D 

Associate m Gynecology, University of Pennsylvania 
Octavo 758 Pages 526 Illustrations 
5 Colored Plates Cloth $9 00 


J B LIPPINCOTT COMPANY, Philadelphia (Annals) 

Please forward one copy ANSPACH GYNECOLOGY — Price $9 00, 
which I will pay within 30 days 

Name_ 

Street 

Town 

State 

S 



KalmeriD 



217-221 Duffield Street ^ Brooklyn, N. Y., U* S. A. 


Boilable 


^LAUSTRO-THERMAL, meaning enclosed heat , 

is descriptive of the improved method of heat 
sterilization The principle of the method consists 
m applying the heat after closure of the tubes, thus 
avoiding all the chances of accidental contamination 

The sealed tubes are submerged m a bath of 
cumol— the high boilmg hydrocarbon The tem- 
perature of the cumol bath is gradually elevated 
until at the end of six hours the maximum of 165° C 
(329° F ) is reached This temperature is main- 
tained for five hours, and is then allowed to slowly 
decline The temperature curve is graphically rep- 
resented by the chart shown below 

It is obvious, therefore, that sterility is abso- 
lutely assured The sutures, being stored m their 
original tubing fluid and reaching the surgeon’s 
hands sealed within the tubes m which they were 
sterilized, are removed from all the chances of con- 
tamination incident to the customary method of 
sterilizing the strands m open tubes 

Sterilization by this integral method is made 
feasible through the use of toluol as the tubing 
fluid The discovery of the value of toluol for this 
purpose was the outcome of an investigation aimed 
at finding a suitable fluid to replace chloroform 
The latter was formerly in general use, but was 
unsatisfactory because it was found to break down 
into chemical products which not only exerted an 
extremely harmful action on the collagen of the 


sutures but which were responsible for considerable 
wound irritation 

No other mode of sterilization so completely 
fulfills the exacting requirements for the production 
of ideal sutures as does 
the Claustro-Thermal 
method Through its 
use the natural physical 
characteristics of the 
strands are preserved, 
while the destruction of 
all bacterial life is abso- 
lutely assured 

Claustro -Thermal 
sutures are not impreg- 
nated with any germi- 
cidal substance, and con- 
sequently they exert no 
bactericidal influence m 
the tissues 

This product em- 
bodies all the essentials 
of the perfect suture, 
such as compatibility 
with tissues, accuracy of size, maximum tensile 
strength, perfect and dependable absorbability, and 
absolute sterility 

Reprints of original articles relating to the 
Claustro-Thermal method will be sent upon request 



Standard Package 
Containing One Dozen Tubes 
of a Kind and Size 



List of Claustro-Thermal Catgut 

Approximately Sixty Inches in Each Tube 


Plain Catgut 
10-Day Chromic Catgut 
20-Day Chromic Catgut 
40-Day Chromic Catgut 
Sizes 000 00 

Clauitro-Thermut sutures are unaffected b\ 


Product No 105 
Product No 125 
Product No 145 
Product No 185 
0 12 3 4 

light or extremes of ehmatir ratun *t 


Price in U. §. A. 

Per doren tubes (subject to a standard quantity discount) $3 60 

Please specify clearly the Product Numbers and Si7Fs desired 


Contjnufd- 



Kalmerid Catgut 

An Improved Germicidal Suture 
Superseding Iodized Catgut 


TJZ'ALMERID CATGUT is not only sterile, but, 
being impregnated with potassium-mercuric- 
lodufe — a double iodine compound— the sutures exert 
a local bactericidal action m the tissues 


The older practise of impregnating catgut with 
the ordinary crystalline iodine for this purpose was 
at best an unsatisfactory method, since the anti- 
septic power was but slight and transient The 
most serious deficiencies of such iodized sutures, 
however, were their instability and weakness aris- 
ing from exposure to light, the deterioration 
resulting from the continuous and unpreventable 
oxidizing action of the iodine, and the disintegration 
of the sutures when heated Moreover, the decom- 
position products of iodine caused such sutures to 
be irritating 

These serious disadvantages of iodized catgut 
have been overcome through the use of potassium- 
mercuric-iodide instead of iodine This double salt 
of iodine and mercury, the chemical formula of 
which is Hglo 2KI, is one of the most active germi- 
cides known, exerting a killing action on bacteria 
about ten times greater than that of iodine It 
does not break down under the influence of light 
or heat, it is chemically stable, and, in the pro- 
portions used, is neither toxic nor irritating to the 
tissues It interferes in no way with the absorp- 
tion of the sutures, and is not precipitated by the 
proteins of the body fluids 


Kalmerid catgut, m addition to its bactericidal 
attribute, embodies all the essentials of the perfect 
suture It is perfectly compatible with the tissues, 
its absorbability is dependable, and its tensile 
strength is particularly good 

Two Varieties — To meet the requirements of 
different surgeons two kinds of Kalmerid catgut 
are prepared — the boil able, and non-boil able 

Boilable Grade — This variety is prepared for 
surgeons who prefer a boilable suture, such as 
the Claustro-Thermal product, but possessing 
bactericidal properties m addition The boilable 
grade, therefore, besides being impregnated with 
potassium-mercunc-iodide, embodies the desirable 
physical characteristics of the Claustro-Thermal 
sutures It has the same moderate degree of flexi- 
bility, it is the same m appearance, it is tubed m 
the same improved stormg fluid— toluol, and, after 
impregnation with potassium-mercunc-iodide, it 
further receives the Claustro-Thermal steriliza- 
tion — that is, heat sterilization after closure of the 
tubes 

Non-Boilable Grade — This variety is extreme- 
ly pliable as it comes from the tubes It is made 
for those surgeons who have been accustomed to 
the flexibility of iodized catgut 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


List of Kalmerid Catgut 


Approximately Sixty Inches in Each Tube 


Boilable Grade 


Plain Catgut 
10-Day Chromic 
20-Day Chromic 
40-Day Chromic 


Product No 1205 
Product No 1225 
Product No 1245 
Product No 1285 


Sizes 000 00 


Non-Boilable Grade 


Plain Catgut 
10-Day Chromic 
20-Day Chromic 
40-Day Chromic 

0 12 3 4 


Product No 1405 
Product No 1425 
Product No 1445 
Product No 1486 


Please specify clearly the Product Numbers and Sizes desired 


Kalmerid sutures are unaffected b> age or light, or by the extremes of climatic temperatures 


Price m U § A 

Per dozen tubes (subject to a standard quantity discount) $3 60 

In packages of twelve tubes of a kind and size as illustrated on first page 


D\\7S&GrCAJST. 217-221 Duffield Street Brookljn NY USA 



Kalmerid Kangaroo Tendons 

Two Varieties— Boilable and Non-Boilable 


'Y’HESE are the sutures par excellence for those 
procedures in which post-operative tension is 
excessive, or long continued apposition necessary, 
such as in herniotomy, and m tendon and bone 
suturing Kalmend kangaroo tendons are not only 
sterile, but, in addition, they are impregnated with 
potassium-mercuric-iodide, which enables them to 
exert a local bactericidal action in the tissues 
The impregnating and sterilizing methods are the 
same as practised in the preparation of Kalmend 
catgut, and described on the preceding page 

They are genuine kangaroo tendons, they are 
round, smooth, straight, of uniform contour, and 
possess a tensile strength about twice that of the 
best catgut of equivalent size 

Because of their greater strength some surgeons 
prefer these tendons to catgut, particularly m the 
finer sizes, for general intestinal, muscle, fascia, and 
skin suturing 

Absorption Time — The tendons are chromi- 
cized, and so accurately is the chromicizmg process 
regulated that each size, whether it be the finest 
or the coarsest, will maintain apposition in fascia 


or in tendon for approximately thirty days Short- 
ly after that period the sutures, with their knots, 
will be completely absorbed 

Two Varieties — Kalmend kangaroo tendons 
are prepared m two grades— boilable and non-boil- 
able 

The Non-Boilable tendons are extremely 
pliable and consequently require no moistening 

The Boilable tendons are quite stiff as they 
come from the tubes, but may be rendered pliable 
by moistening m sterile water preliminary to use 
The smaller sizes will be sufficiently softened by 
fifteen minutes immersion, while the larger sizes 
should be immersed for about thirty minutes 
Either sterile water, or an aqueous bactericidal 
solution made with Kalmend tablets— 1 5000— 
should be used 

Before immersion, the toluol, which is very 
volatile, should be allowed to evaporate so that 
the water may have access to the' sutures 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


List, of Kalmend Kangaroo Tendons 

Each Tube Contains One Tendon - Lengths Vary From 12 to 20 Inches 

The Non-Boilable Grade is Product No 370 
Boilable Grade is Product No 380 


v Sizes *• 

Tendon Sizes Ex Fine Fine Medium Coarse Ex Coarse 

Standardized Sizes 0 2 4 6 8 

Please specify clearly the Product Number and Sizes desired 
Kalmend kangaroo tendons are unaffected by age or light, or by the extremes of climatic temperatures 


Price m U. §• A 

Per dozen tubes (subject to a standard quantity discount) <53 60 

In packages of twelve tubes of a kind and size as illustrated on first page 


Actual Sizes 

000 

00 

0 

1 

2 

3 

4 

6 - — - 

8 - — 


Standardized Sizes 

The Established Metric 8) stem of Catgut Sizes 
is Now Used For All Sutures 

JN conformity with the long recognized need for a unified system 
of sizes, the standard metric catgut scale has been extended 
to embrace all sutures, including kangaroo tendons, silk, horsehair, 
silkworm gut, and celluloid-linen thread 

The advantage of this standardized system is obvious 


Dw'/s S-GlTA I\r. 217-221 Duffield Street Brooklyn NY USA 
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Miscellaneous Sutures 


Boilable 

Sterilized by Heat After Closure of the Tubes 


Product 

No 

350 

Approximate Quantity 
in Each Tube 

Celluloid-Linen Thread 60 Inches 

Standardized 

Sizes 

000, 00, 0 

360 

Horsehair 

Four 28-Inch Sutures 

00 

390 

Plain Silkworm Gut 

Four 14-Inch Sutures 

00, 0, 1 

400 

Black Silkworm Gut 

Four 14-Inch Sutures 

00, 0, 1 

450 

White Twisted Silk 

60 Inches 000, 

00, 0, 1, 2, 3 

460 

Black Twisted Silk 

60 Inches 

000, 0, 2 

480 

White Braided Silk 

60 Inches 

00, 0, 2, 4 

490 

Black Braided Silk 

60 Inches 

00, 1, 4 

600 

Catgut Circumcision Suture 30 Inches With Needle 00 

Price 

m U S A — Per dozen tubes (subject to a 

standard discount on quantities) 

$3 60 


In packages of twelve tubes of a kind and size as illustrated on first page 


Mmor Sutures 
Short Length ^ Without Needles 
Sterilized by Heat After Closure of the Tubes 


Product 

No 


Approximate Quantity 
in Each Tube 

Standardized 

Sizes 

802 

Plain Catgut 

20 Inches 

00, 0, 1, 2, 3 

812 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

822 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

862 

Horsehair 

Two 28-Inch Sutures 

00 

872 

Plain Silkworm Gut 

Two 14-Inch Sutures 

0 

882 

White Twisted Silk 

20 Inches 

000, 0, 2 

892 

Umbilical Tape 

Two 12-Inch Ligatures 


Price m U. S A — Per dozen tubes (subject to a 



standard discount on quantities) 

$1 80 


In packages of twelve tubes of a kind and size as illustrated on first page 


Emergency Sutures 

With Needles 


Sterilized hy Heat After Closure of the Tubes 


Product 

No 


Approximate Quantity 
in Each Tube 

Standardized 

Sizes 

904 

Plain Catgut 

20 Inches 

00, 0, 1, 2, 3 

914 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

924 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

964 

Horsehair 

Two 28 -Inch Sutures 

00 

974 

Plain Silkworm Gut 

Two 14-Inch Sutures 

0 

984 

White Twisted Silk 

20 Inches 

000, 0, 2 


Price m U. S A 
Per dozen tubes (subject to a 
standard discount on quantities) 



In packages of twelve tubes of a kind and size as illustrated on first page 


Potassimm=Mercmric-loflMle 
Germicidal Tablets 

Trade KaLMER|D Name 

To Supersede 
Bichloride of Mercury 
Iodine 

Carbolic Acid 
and the 

Cresol Preparations 



TC\>r disinfection of suture tubes, 
R skm, hands, utensils, excreta, 
irrigation and disinfection of infected 
wounds, fistulas, sinuses, and ulcers, 
irrigation of the mucous membranes 
of the upper respiratory and genito- 
urinary tract 


717* almerid tablets are readily soluble 
^ m water, in 85 per cent alcohol, 
and m 85 per cent acetone Equal 
to bichloride of mercury m germi- 
cidal potency, and more potent than 
other mercury or iodine salts Less 
poisonous and less irritating than 
mercuric chloride or tincture of iodine 
Strongly germicidal in the presence 
of blood, pus, or mucus, because, 
unlike bichloride, potassium-mercuric- 
lodide does not coagulate or precipi- 
tate proteins 


Reprints of original articles 
and pamphlet on uses 
sent upon request 

Each tablet represents 0 5 gram 
(7V2 grains) 

Potassium-Mercuric-Iodide 


Price 

Per bottle of 100 tablets $3 

A standard discount is allowed 
on original packages of ten bottles 



Obstetrical Sutures 

Product No 650 

For the Immediate Repair of Perineal Lacerations 

Each tube contains two 28-mch sutures of 40-day chromic catgut 
one of which is threaded upon a large full-curved needle 

Price mU S A 

Per tube (subject to a standard discount on quantities) $ 36 

Each tube in a package as illustrated 
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!:! It is vital for you to know 

I, All that is happening in the medical world 

;** —at home and abroad— as soon as recorded 

But you have not the time 

I to read through all of the monthly journals, 

\\ nor do you subscribe to more than a few— 

i a E 

\! Therefore 


I. 


I i 
£ § 
v\ 
\ u 


The Library Department of the American Institute 
of Medicine prepares your reading for you by Indexing and 
Abstracting every medical journal of importance that is published 
m the United States, Canada, Great Britain, France, Italy, Spam, 
Germany, Russia and the Scandinavian countries. Every impor- 
tant article that finds its way into print is carefully indexed and 
grouped according to medical subject, and then is comprehen- 
sively abstracted under careful supervision. 


An Efficient Editorial Staff and Corps of Experi- 
enced Assistants composed of abstractors, technical translators 
and indexers are doing organized work m the sole interests of 
busy practitioners. Because the Abstracts are arranged 
m special sections, the World’s current medical literature 
comes to hand divisionally segregated and each phy- 
sician’s reading is thereby made systematic and 
time-saving He may be supplied with the 
complete survey or with selected sections of 
it, as desired. 

Specimen Index and Abstracts Mailed on Request 

American Institute of Medicine 

13 East 47th Street, New York City 


Street 

V* Town 


/ 

American 
jy InsMute oi 
Medicine 
13 E 47lh St r 
New York City 

Send me complete 
information about the 
service rendered b> jour 
Library Department and 
include «peamen index and 
abstracts 


xs 




Name 


[Please print] 


State 


Note Specially interested in 
A of S 6 21] [Mention Speaa!t>] 



'^ATLANTIC CITY, N. J. 

' ON THE BEACH AND THE BOARDWALK 


ALWAYS OPEN 
American Plan Only 

IVrtte for illustraied 
folder and rates 


These two most delightful of Atlantic City’s famous 
hotels have been consolidated m ownership and 
management The individual charm, homelike ap- 
pointments, hospitable attention and service, so long 
a definite part of each house, as well as the general 
policies, will continue 

HADDON HALL Extensive additions now bring 
its front to the Boardwalk and the sea m a series of 
artistic and beautiful pavilions, fountain court, garden 
and sun rooms, and arched and tiled porches opening 
directly on the beach 

CHALFONTE Many alterations and improvements 
have been made for the perfect comfort of guests- 

At both hotels delightful sunny rooms, single or en 
suite Hot and cold salt sea water m every room, salt 
sea air at every window Cuisine always the best 
Golf and Yacht Club privileges 


Leeds and lippincott Company 








The Instrument of the Hour 


Greenberg’s Operating Composite 
Cysto-Urethroscope 


Greenberg’s Cysto-Urethroscope is a decided improve- 
ment over the old model cystoscopes and urethroscopes 
Through it the operator observes the interior of a 
urethra or bladder as if viewed by daylight 


Easily and Effectively Used for 


Fulguration 

Cauterization 


Observation 

Catheterization 

Instrumentation 


Irrigation 

Medication 


“Just as good as a Kayess Greenberg’s Cysto-Urethro- 
scope” is sufficient foundation for imitators to build 
upon but the accomplishment is a different matter 
Safeguard yourself by accepting only the genuine 
— look for the KAYESS label 


The Kny-Scheerer Corporation 
of America 


America’s Surgical House 

ELECTRO-MEDICAL DEPARTMENT 

56-58 W. 23rd St. New York 





T HE low blood-pressure incident to 
vasomotor exhaustion calls for effect- 
ive measures to increase and maintain the 
peripheral resistance in the blood-vessels 

For a score of years surgeons all over 
the world have placed reliance on one 
remedy in preference to all others to ac- 
complish this purpose 

That remedy is Adrenalin, the active 
principle of the suprarenal gland —the 
natural product Its discovery and appli- 
cation signalized a notable epoch in surgical 
therapeutics 
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Every Drug Store 
in America 
Now Has Hyclorite 


T T has not always 
A been possible to se- 
cure Hyclorite in all 
drug stores But we 
are now able to an- 
nounce that every 
drug store in America 
has stocked this su- 
perior hypochlorite 
preparation. 

This assures every 
practitioner a con- 
stant, convenient 
supply of Hyclorite 
both for professional 


use and for prescrib- 
ing to patients. 

Hyclorite is ac- 
cepted by the Council 
on Pharmacy and 
Chemistry of the 
American Medical 
Association(N NR) 

To those unfamiliar 
with Hyclorite’s 
chemical and clinical 
superiority we shall 
be pleased to send a 
trial bottle and pro- 
fessional bulletin. 


Antiseptic - Germicide - Deodorant 


BETHLEHEM LABORATORIES, Inc 

BETHLEHEM, PA 


Made by General Laboratories, Madison Wis 
For Bethlehem Laboratories, Inc , Distributers 


HYCLORITE 

<««« triTOIfc 

SODIUM 

HYPOCHLORITE 
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M OST of the instruments used in general practice have 
been devised by physicians and surgeons X-ray 
apparatus, on the other hand, has been developed by 
physicists and engineers, m collaboration with the pro- 
fession 

Perhaps for this reason the general practitioner, ab 
though fully realizing the powerful aid that the X-ray 
lends in diagnosis and therapeutics, nevertheless feels that 
he must be something of a physicist, something of an en- 
gineer, to apply the X-ray m his practice 

The truth is that with proper technical guidance any 
general practitioner can learn how to operate an X-ray 
apparatus 

The Victor X-Ray Corporation long ago adopted the policy of 
placing its technical facilities and wide experience at the disposal of 
physicians and surgeons It will gladly send a technically informed 
representative to a practitioner who wishes to apply the X-ray in his 
own practice, but who finds it difficult to decide upon the type of 
machine that should be adopted 

This is but part of Victor Service After a Victor machine is in- 
stalled the nearest Victor Service Station may be called upon when 
it needs attention Compare this with the system which involves 
extensive correspondence with a distant factory, the sending of some 
local electrician, unfamiliar with X-ray apparatus, to make repairs, 
and perhaps the shipping of the entire machine to the factory after 
failure The man sent by the nearest Victor Service Station is an 
expert He is trained to locate the source of trouble quickly More 
over, the physician who owns Victor equipment may always call 
upon the nearest Victor Service Station for mechanical and electrical 
guidance, so that he may be sure of his results 

Victor Service also includes the publication of a periodical called 
“Service Suggestions,” in which X-ray progress is recorded Although 
published primarily for the benefit of Victor clients it will be sent 
to physicians who wish to learn of the advances that are made 
from time to time in radiography There is no charge for “Service 
Suggestions ” 

Victor X-Ray Corporation 

Qeneral Offices and Factory 

Jackson Blvd. at Robey St. 

Sales Ojfces and Service Stations in all principal cities 


Chicago 


When the Bodily Forces Are Depressed 

Gray’s Glycerine Tonic Gomp. 


(. Formula of Dr. John P. Gray ) 

Impioves the appetite 

Piomotes digestion and nutrition 

Restores functional activity of vital organs 

Increases nerve force 

Makes sound sleep possible 

Raises the quality of the blood 

Stimulates the liver and the flow of the bile 

Strengthens the cnculation 

Aids elimination of body wastes 

Gradually but surely builds up the strength 

and vitality of the body 


It is always essential, however, 
that the patient gets the genuine 
Gray’s Glycerine Tonic Comp 


The Purdue Frederick Co. 

135 Christopher St , New York City 






THE BATTLE CREEK SANITARIUM AND HOSPITAL— Established 1866 


Medical 

Neurological 


Surgical 

Obstetrical 


Orthopedic 

Reconstructive 


Educational Departments 

Training School for Nurses Normal School of Ph\ sical Education School of Home Economics and Dietetics 
Students received on faiortble terms Registered trained nurses, dietitians and phi sical directors supplied 

Descriptive literature mailed free upon request 

THE BATTLE CREEK SANITARIUM 

Box 234, BATTLE CREEK, MICHIGAN 
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pi he Test Yourself 

for Point With any Other Catgut 

Send the Samples 

^^®DeWiTT itJKJElSrS Co. Sizes 00-4Tanned 


& - * 4908 Laclede Ave. 

* - ST. LOUIS, MO., U.S.A. 



yj See Descriptive Insert Pages (( 

^ JBjWis <&. (&ECK, Im. 

PHYSIOLOGICAL CHBAH3TS 

217-221 Duffield Street ~ Brooklyn, NY, USA 
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“Xu «ZZ infectious diseases f in all chrome ancemic 
anil asthenic conditions, the mine) al content of the 
Organism becomes impaired ” 

(Pi of ALBERT ROBIN of BARIS) 


FELLOWS’ 
Compound Syrup of 
the HypophospHites 

The Standard Mineralizing Tonic 
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combines the nutritive action of the Chemical 
Foods Calcium, Sodium, Potassium, Iron, 
Manganese, and Phosphorus, with the 
dynamic properties of Quinine 
and Strychnine 


Literature and Samples sent upon Request 

FELLOWS MEDICAL MANUFACTURING CO., Inc. 

26 Christopher Street New YorK City 
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The“Masland” 

Bone Surgery Equipment 

SUPREME FOR ALL BONE WORK 

Does Not Compete in Price with 
Older Outfits 

INVESTIGATE 

Wider range of usefulness 
Greater efficiency 
Superior control 
Perfect stenlizability 

H. C. MASLAND 

2130 North Nineteenth Street 
PHILADELPHIA, PA 


ORTHOPEDIC SERVICE 



Fig. 130 — Apparatus, Colostomy,Feick 

An apparatus designed to take care 
of the Fecal Discharge in a cleanly 
and efficient manner The best de- 
sign in use at the present time 
Descriptive pamphlet on request 

FEICK BROS. CO. 

809 Liberty Avenue 

PITTSBURGH, PA 
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Your Debilitated Patients 

need especial attention during the next few months to fortify them against 
the pievalent diseases of Fall and Winter The defensive forces of the 
body need to be reinforced, and to accomplish this, good hygiene, the 
best of food, and a dependable tonic are essential To meet this last need 

Gray’s Glycerine Tonic Comp. 


has no superior 

Probably no other remedy enjoys the confidence of more physicians than 
Gray’s Glycerine Tonic The leason is plain, for they know it will do what 
they expect it to — that they can count implicitly on its increasing functional 
activity thioughout the body, impiovmg the nutrition and raising the vital 
lesistance 

The Purdue Frederick Company 


135 Christopher Street 


New York City 






















































4 U. S. WARS and MARKS has RE-MEMBERED them 


The estab- 
lishment o £ 
A A Marks 
is the oldest 
in the world 
devoted ex- 
clusively to 
the manufac- 
ture of Arti- 
ficial Limbs 
It has pro- 
duced more 
comple te 
artificial legs 
and arms 
than any 
other concern 



It has made 
limbs for sol- 
diers of four 
U S wars, 
as follows 

MexicanWar, 

1847, 

Civil War, 
1861-1866, 

Spanish War, 
1898, 

and the 
World War, 
1917-1 918 


Mr Smith — Can you remember me t Mr Marks — Yes, step in this room 


The establishment stands today at the head of the profession in improvements, magnitude of 
work, excellence of products and good faith 

Send for Manual of Artificial Limbs The book coritains 384 pages illustrated by 674 cuts, and a thousand 
testimonials Instructions are given how to take measurements and obtain artificial limbs without leaving home 

A. A. MARKS BROADWAY NEW YORK, U.S.A. 


t TKe WALKEASY 

ARTIFICIAL LLG 

Our Art Catalog contains valuable informa 
tion on Care and Treatment of Stump Prepara- 
tory to applying an Art Limb How Soon to 
Apply Art Limbs for Children Directions 
for Self-Measurement etc , etc 

George R Fuller Co , Rochester, N Y 

Branches, Buffalo, Boston, Philadelphia 


P irobilirt 
SI Pills 



Early diagnosis 

Rational, persistent treatment with 
Probilm Pills 

Together, they have saved a great 
many gall-stone cases from the neces- 
sity of an operation 
It’s a matter of record 
Literature on request 


MADE IN U.S.A. 
Furnished sixty in amber vial 

WITH GREEN LABEL AND RED SEAL 
AT BEFORE -TH E-WAR PRICE. 

SCHERING SGLATZJnc.NewYosk 
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INTRAVENOUS SOLUTIONS 
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Iron and Arsenic 


Arsenic nnd Mercury 
Sodium Iodide 
Salicylate and Iodide 
Sodium Sahcylate 
Mercury Bichloride 
Mercury Oxycyamde 
Quinine Dihydrochloride 
Hexamethylenanune 
Calcium Iodide 


r T" f HE red blood cells play a vital 
'*■ role in resistance and repair They 
do more than merely carry oxygen 
Arsenic and Iron when given intra 
venously produce a rapid certain 
efficient increase in hemoglobin and 
red cells The period of disease as 
well as that of recovery is tremen 
dously shortened by putting iron and 
arsenic directly into the blood stream 
by injecting Loeser s Intray enous 
Solution of Iron and Arsenic The 
intravenous method is safe Simple 
satisfactory No dangerous or de- 
pressing after effects Prompt re 


sponse Patients appreciate the rapid 
return to health and physicians who 
employ the intravenous method will 
use no other 

Loeser s Solution of Iron and Ar- 
senic is indicated in 


Anemia 

Syphilis 

Psoriasis 

Tuberculosis 

Clinical Reports 


Malana 

Pellagra 

Pericarditis 

Neurasthenia 

Reprints Com- 


plete list of Intravenous Solutions 
Directions for use Prices etc will 
be sent to any physician on request 


New York Intravenous Laboratory 

100 West 21st Street, New York 
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ITEILILUTE 

The Six Qualities That Recommend it 

to Surgeons 


H 


J^VERY quality which surgery demands in 
instiuments is found in Stellite — the per- 


fected, rustless, untarmshable alloy 


1. 

2 . 


it is rustless because iron is not a basic constituent 

it does not tarnish, is non-corrosive and stainless, 
because it is a combination of metals which are not 
in the least affected by sterilization processes and 
preparations 


*2 % it retains its sharpness because it is harder than the 
finest steel 

it does not lose its temper for its temper is inherent 
and permanent 

^ ^ it withstands the effects of high temperatures that 
would rum the best steel instruments 


6 . 


it takes and retains a luster more brilliant than 
polished silver — it is not a plated metal 


Haynes stellite Company 


Carbide and Carbon Budding 

30 East 42ND Street, New York, N Y. 
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RADIUM 

Radium salts of the highest purity for use m surgery and 
gynecology Deliveries on the basis of U S* Bureau of 
Standards measurement 

We guarantee that the radiations of our Radium salts are due 
solely to Radium element and its own decomposition products 

Our Medical Staff will give instruction in the physics and 
therapeutics of Radium 

“The National Radium Bank instituted hy this corporation 

We manufacture improved applicators, screens and other special 
equipment made with alloys of our own development, also appara- 
tus for the purification and concentration of Radium emanation 

Information on request 

THE RADIO CHEMICAL CORPORATION 

58 Pine Street, New York Plants and Laboratories Orange, N J 

Telephone John 3141 Mines Colorado, Utab 
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PREVENTING 
COMMON COLDS 

The usual number of “colds,” catarrhs and other infections of the respiratory 
tract may surely be expected during the winter, even if there should be no 
serious recurrence of influenza 

The number of persons securing relief from these afflictions by preventive 
treatment is rapidly growing each year, and present indications point to an 
unusually heavy demand this season 

Cf mr IllflueilZa 

, Serobacterin Mixed 


(“Cold” — Gatarrh Sensitized Kactcrin) 

THIS product undoubtedly enjoys 
the widest use of all anti-cold or anti- 
catarrhal vaccines It has been on 
the market tor a number of years 
Over a million doses have been used 
and good results obtained It is used 
for Both preventive and curative 
treatment 


Send 

for 

"Booklet 



M 1 09-0— 4-Synnge Package — 1 immunization 

Serobacterins 

(Sensitized Bacterial Vaccines) 

Produce immediate passive immunity, 
followed by a subsequent response in 
the form of a strong, active immunity 


\Sz:~: 


Ml 09-9 

5-Cc 

Package 
2 immuni- 
zations 


>4 lit rtw*lH r 


Pneumo-Strep-Serum 

(Antipneumococcic- Antistreptococcic Scrnm) 

The latest development in Antipneumococcic Serums 

tFO M 95-010— 50-Cc vial with Mulford Perfected 

Intravenous Apparatus 






H K MULFORD GO , Philadelphia, U S A 


M 109-4 [ I “ 
ws: 

20 -Cc Package 
8 immunizations 


Mulford 

THE PIONEER BIOLOGICAL LABORATORIES 




LIPPINCOTT’S NEWEST BOOKS 


ANSPACH — A New Gynecology: 

There seems to be a distinct place for the text booh presenting the subject m a systematic form giving all the 
necessary information and omitting such details as are not immediately required for practical purposes In this 
work the subject is so presented as to pro\ide the student with the whole necessary information and to act as a 
ready guide to the accurate diagnosis and the successful treatment of the gynecologic conditions The work gives 
a description of the normal structures and of the normal functions and a review of the causes that produce the 
abnormal a summary of the manifestations of the abnormal and of the methods of treatment In addition to 
affections of the generative organs proper such diseases of the intestinal and urinary tract as are most frequently 
encountered in w omen hav e been considered Static backache sacro iliac sprain toxic arthritis 

The work is most beautifully and elaborately illustrated and the original drawings are by leading artists 
It is written by Brooke M Anspach M D , Associate in Gynecology University of Pennsylvania Cloth $9 00 

SHEARS-WILLIAMS — A Different Obstetrics: 

The strongly individualistic teachings of Dr Shears ha\e been allowed to remain unchanged in this third edition 
of his celebrated practical work Changes will be found in and new material added to the subject matter of 
Metabolism of Pregnancy Sy phdis in Pregnancy Toxaemias of Pregnancy, Anaesthesia in Labor Blood-pressure 
in Pregnancy, and Caesarean Section New illustrations have been added, including three colored plates 

Three large editions hav e been required in three and a half years because of the entirely different original, 
successful and practical method of handling the subject and because Shears gives you the things you generally are 
unable to find — little bedside hints — the reasons 'why” founded on long experience — the right and the wrong 
way to use your hands your instruments, your every act is shown, described in pictures It is w r ntten by 
George P Shears Professor of Obstetrics at the New York Polyclinic Medical School and Hospital and by 
Philip F Williams, Instructor in Obstetrics Graduate School of Medicine University of Pennsylvania 419 
illustrations Cloth, $8 00 

WHITE-MARTIN— A Standard G U. : 

Tor the past twenty-three years this work has been used by teachers students and practitioners wherever the 
English language is known The current edition is brought completely up to date Advantage has been taken 
of the opportunity to introduce new illustrations, to add a section on the prophylaxis of venereal disease, to so 
modify certain sections as to make them more complete or more specific, and to revise the index 

The 12th edition is by Edward Martin, Commissioner of Health Commonwealth of Pennsylvania 
Benjamin A Thomas Professor of Urology in the Graduate School of the University of Pennsylvania and 
Stirling W Moorehead, Surgeon to the Howard Hospital Philadelphia 424 engravings 21 colored plates 
Cloth $8 50 

SHARPE — Brain Injuries: 

With and without a Fracture of the Skull — their diagnosis and treatment lhis is a report of the largest number 
of personal cases of brain injuries ever recorded — over 1000 patients The expectant palliative method of treat- 
ment is sufficient for two-thirds of these patients, wdiereas the operative treatment is necessary m only one-third 
The average mortality of 50% has been reduced to 27% in this senes of all cases with or without operation and 
each patient has been follow ed from the time of injury to his present condition or death and post mortem The 
findings are recorded and errors of diagnosis and of treatment are thus disclosed and fully discussed The technique 
of the operation of subtemporal decompression and drainage is described in detail and fully illustrated Diagnosis 
and treatment of acute and chronic brain injuries of newborn babies is given in detail m over 100 cases 

Drawings photographs moving pictures to the number of 232, illustrate this work of 757 pages Cloth, 
$8 00 It is written by William Sharpe Professor of Neurologic Surgery New York Polyclinic Medical 
School and Hospital 

HESS — Scurvy : 

Interest in scurvy has been stimulated in the last few years as the result of a new and broader conception of nu- 
trition It has come to be realized that, in addition to the substances heretofore recognized as of essential 
importance in the dietary there is another group termed vitamines/ * accessory food factors" or food hor- 
mones, winch must be included in order to render the diet complete and adequate At the same time we have 
begun to appreciate the existence of a group of nutritional disorders which depend largely on a deficiency of 
these illusive vitammes Due to this association scurvy has acquired a fresh and broader significance 
It is written by Alfred F Hess New York 275 octavo pages illustrated Cloth, $4 00 


J. B. LIPPINCOTT COMPANY 

LONDON Since 1875 PHILADELPHIA Since 1792 MONTREAL Since 1897 

16 John St , Adelphi, W C 2 East Washington Square Unity Building 
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KalmerD 




PinsiotOGrcAL Chemists 


Sterile Surgical Sutares 


217-221 Buffield Street ~ Brooklyn, N. U.S.A. 


^PLAUSTRO-THERMAL, meaning enclosed heat , , 
^ is descriptive of the improved method of heat 
sterilization The principle of the method consists 
m applying the heat after closure of the tubes, thus 
avoiding all the chances of accidental contamination 


The sealed tubes are submerged m a bath of 
cumol — the high boiling hydrocarbon The tem- 
perature of the cumol bath is gradually elevated 
until at the end of six hours the maximum of 165° C 
(329° F ) is reached This tempeiature is main- 
tained for five hours, and is then allowed to slowly 
decline The temperature curve is graphically rep- 
resented by the chart shown below 


It is obvious, therefore, that sterility is abso- 
lutely assured The sutures, being stored m their 
original tubing fluid and reaching the surgeon's 
hands sealed within the tubes m which they were 
sterilized, are removed from all the chances of con- 
tamination incident to the customary method of 
sterilizing the strands in open tubes 

Sterilization by this mtegial method is made 
feasible through the use of toluol as the tubing 
fluid The discovery of the value of toluol for this 
purpose was the outcome of an investigation aimed 
at finding a suitable fluid to replace chloroform 
The latter was formerly m general use, but was 
unsatisfactory because it was found to break down 
into chemical products which not only exerted an 
extremely harmful action on the collagen of the 


sutures but which were responsible for considerable 
wound in Ration 

No other mode of sterilization so completely 
fulfills the exacting requirements foi the pioduction 
of ideal sutures as does 
the Claustro-Thermal 
method Through its 
use the natural physical 
characteristics of the 
strands are preserved, 
while the destruction of 
all bacterial life is abso- 
lutely assured 

Claustro- Thermal 
sutures are not impreg- 
nated with any germi- 
cidal substance, and con- 
sequently they exert no 
bactericidal influence m 
the tissues 

This product em- 
bodies all the essentials 
of the perfect suture, 
such as compatibility 
with tissues, accuracy of size, maximum tensile 
strength, perfect and dependable absorbability, and 
absolute sterility 

Reprints of original articles relating to the 
Claustro-Thermal method will be sent upon request 



Standard Pack ace 
Containing One Dozen Tubes 
of a Kind and Size 



List of ClaustTo-Tliermal Catgut 

Approximately Sixt> Inches m Each Tube 


Plain Catgut 
10-Day Chromic Catgut 
20-Day Chromic Catgut 
40-Day Chromic Catgut 
Sizes 000 00 

Claustro-Thcrrnnl sutures are unaffected by 


Product No 105 
Product No 125 
Product No 145 
Product No 185 
0 12 3 4 

► bght, or extreme* of climatic Umperatcrf a 


Price in U. S. A. 

Per dozen tubes (subject to a standard quantit} discount) $3 60 

Please specify clear! j the Product Numbers and Sizes desired 


Continued- 



Kalmerid Catgut 

An Impro\ed Germicidal Suture 
Superseding Iodized Catgut 


IjZ’ALMERID CATGUT is not only sterile, but, 
being impregnated with potassium-mercunc- 
lodide — a double iodine compound — the sutures exert 
a local bactericidal action m the tissues 


The older practise of impregnating catgut with 
the ordmaiy crystalline iodine for this purpose was 
at best an unsatisfactory method, since the anti- 
septic power w r as but slight and transient The 
most serious deficiencies of such iodized sutures, 
how T ever, were their instability and weakness aris- 
ing from exposure to light, the deterioration 
resulting from the continuous and unpreventable 
oxidizing action of the iodine, and the disintegration 
of the sutures when heated Moreover, the decom- 
position products of iodine caused such sutures to 
be nntatmg 

These serious disadvantages of iodized catgut 
have been overcome through the use of potassium- 
mercuric-iodide instead of iodine This double salt 
of iodine and mercury, the chemical formula of 
w T hich is Hgls 2KI, is one of the most active germi- 
cides known, exerting a killing action on bacteria 
about ten times greater than that of iodine It 
does not break down under the influence of light 
or heat, it is chemically stable, and, m the pro- 
portions used, is neither toxic nor irritating to the 
tissues It interferes m no way ‘with the absorp- 
tion of the sutures, and is not precipitated by the 
proteins of the body fluids 


Kalmerid catgut, m addition to its bactericidal 
attribute, embodies all the essentials of the perfect 
sutuie It is perfectly compatible with the tissues, 
its absorbability is dependable, and its tensile 
strength is particularly good 

Two Varieties — To meet the requirements of 
diffeient surgeons two kinds of Kalmerid catgut 
are prepared — the boilable, and non-boilable 

Boilable Grade— This variety is prepared for 
surgeons who prefer a boilable suture, such as 
the Claustio-Thermal product, but possessing 
bactericidal properties in addition The boilable 
grade, therefore, besides being impregnated with 
potassium-mercuric-iodide, embodies the desirable 
physical characteristics of the Claustro-Thermal 
sutures It has the same moderate degree of flexi- 
bility, it is the same m appearance, it is tubed m 
the same improved storing fluid — toluol, and, after 
impregnation with potassium-mercuric-iodide, it 
further receives the Claustro-Thermal steriliza- 
tion — that is, heat sterilization after closure of the 
tubes 

Non-Boilable Grade— This variety is extreme- 
ly pliable as it comes from the tubes It is made 
for those surgeons who have been accustomed to 
the flexibility of iodized catgut 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


Lust of Kalmerid Catgut 

Approximately Sixty Inches m Each Tube 


Boilable Grade 


Plain Catgut 
10-Day Chromic 
20-Day Chromic 
40- Day Chromic 


Product No 1205 
Product No 1225 
Product No 1245 
Product No 1285 

Sizes 000 00 


Grade 

Product No 1405 
Product No 1425 
Product No 1445 
Product No 1485 

0 12 3 4 


Non-Boilafole 
Plain Catgut 
10-Day Chromic 
20-Day Chromic 
40-Day Chromic 


Please specify clearly the Product Numbers and Sizes desired 


Kalmerid sutures are unaffected by age or light, or by the extremes of climatic temperatures 


Price in U §. A 

Per dozen tubes (subject to a standard quantity discount) $3 60 

In packages of twehe tubes of a kind and size as illustrated on first page 


J)\\7S& GrChJvc 217 221 Duffield Street Brookljn N \ USA 



Kalmerid Kangaroo Tendons 

Two Varieties — Boilable and Non-Boilahle 


rTHHESE are the sutures pa? excellence for those 
procedures in which post-operative tension is 
excessive, or long continued apposition necessary, 
such as in herniotomy, and m tendon and bone 
suturing Kalmerid kangaroo tendons are not only 
sterile, but, m addition, they are impregnated with 
potassium-mercuric-iodide, which enables them to 
exert a local bactericidal action m the tissues 
The impregnating and sterilizing methods are the 
same as practised m the preparation of Kalmerid 
catgut, and described on the preceding page 

They are genuine kangaroo tendons, they are 
round, smooth, straight, of uniform contour, and 
possess a tensile strength about twice that of the 
best catgut of equivalent size 

Because of their greater strength some surgeons 
prefer these tendons to catgut, particularly in the 
finer sizes, for general intestinal, muscle, fascia, and 
skm sutuung 

Absorption Time— The tendons are chiomi- 
cized, and so accurately is the chromicizing process 
regulated that each size, whether it be the finest 
or the coarsest, will maintain apposition m fascia 


or in tendon for approximately thirty days Short- 
ly after that period the sutures, with their knots, 
will be completely absorbed 

Two Varieties — Kalmerid kangaroo tendons 
are prepared in two grades— boilable and non-boil- 
able 

The Non-Boilable tendons are extremely 
pliable and consequently require no moistening 

The Boilable tendons are quite stiff as they 
come from the tubes, but may be rendeied pliable 
by moistening m steule water preliminary to use 
The smaller sizes will be sufficiently softened by 
fifteen minutes immersion, while the larger sizes 
should be immersed for about thirty minutes 
Either sterile water, or an aqueous bactericidal 
solution made with Kalmerid tablets— 1 5000— 
should be used 

Before immersion, the toluol, which is very 
volatile, should be allowed to evaporate so that 
the water may have access to the sutures 

Reprints of original articles relating to Kalmend 
sutures will be sent upon request 


Lsstt of Kalmeiid Kangaroo Tendons 

Each Tube Contains One Tendon ~ Lengths Vary From 12 to 20 Inches 

The Non-Boilable Grade is Product No 370 
Boilable Grade is Piodiict No 380 


Tendon Sizes 

Ex Fine Fine Medium Coarse 

E\ Coarse 

Catgut Sizes 

0 2 4 6 

8 


Please specify clearly the Product Number and Sizes desired 
Kalmerid kangaroo tendons are unaffected by age or light, or by the extremes of climatic temperatures 


Price isi U. §. A. 

Per dozen tubes (subject to a standard quantity discount) $3 60 

In packages of twelve tubes of a kind and size as illustrated on first page 


Actual Sizes 

000 

00 

0 

1 

2 

3 

4 

6 '■ — - 

8 ■ 


Standardised Sizes 

The Established Metric System of Catgut Sizes 
is Now Used For AH Sutures 

TTN conformity with the long recognized need for a unified system 
of sizes, the standard metric catgut scale has been extended 
to embrace all sutures, including kangaroo tendons, silk, horsehair, 
silkworm gut, and celluloid-linen thread 

The advantage of this standardized system is obvious 
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Miscellaneous Sutures 
Boilable 

Sterilized by Heat After Closure of the Tubes 


Product 

No 

Material 

Approximate Quantity 
in Each Tube 

Catgut Sizes 

350 

Celluloid-Linen Thread 

60 Inches 

000, 00, 0 

360 

Horsehair 

Four 28-mch Sutures 

00 

390 

Plain Silkworm Gut 

Four 14-inch Sutures 

00, 0, 1 

400 

Black Silkworm Gut 

Four 14-inch Sutures 

00, 0, 1 

450 

White Twisted Silk 

60 Inches 

000, 00, 0, 1, 2, 3 

460 

Black Twisted Silk 

60 Inches 

000, 0, 2 

480 

White Braided Silk 

60 Inches 

00, 0, 2, 4 

490 

Black Braided Silk 

60 Inches 

00, 1, 4 

600 

Catgut Circumcision Suture 

30 Inches With Needle 

00 


Price mU.§ A —Per dozen tubes (subject to a standard quantity discount) $3 60 

In packages of twel\e tubes of a kind and size as illustrated on first page 


Mmor Sutures 

Short Length ~ Without Needles 
Sterilized by Heat After Closure of the Tubes 


Product 

No 

Material 


Approximate Quantity 
in Each Tube 

Catgut Sizes 

802 

Plain Catgut 


20 Inches 

00, 0, 1, 2, 8 

812 

10-Day Chromic Catgut 


20 Inches 

00, 0, 1, 2, 3 

822 

20-Day Chromic Catgut 


20 Inches 

00, 0, 1, 2, 3 

862 

Horsehair 


Two 28-mch Sutures 

00 

872 

Plain Silkworm Gut 

- 

Two 14-mch Sutures 

0 

882 

White Twisted Silk 


20 Inches 

000, 0, 2 

892 

Umbilical Tape 


Two 12-mch Ligatures 



Price m U. §• A* — Per dozen tubes (subject to a standard quantity discount) $1 80 


In packages of twelve tubes of a kind and size as illustrated on first page 


Emergency Sntareg 

With Needles 

Sterilized by Heat After Closure of the Tubes 


Product 

No 

Material 

Approximate Quantity 
in Each Tube 

Catgut Sizes 

904 

Plain Catgut 

20 Inches 

00, 0, 1, 2, 3 

914 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

924 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

964 

Horsehair 

Two 28-mch Sutures 

00 

974 

Plain Silkworm Gut 

Two 14-mch Sutures 

0 

984 

White Twisted Silk 

20 Inches 

000, 0, 2 


Price in "0 S A 

Per dozen tubes (subject to a standard quantity discount) 

In pad ages of twelve tubes of a kind and size as illustrated on first page 




Obstetrical Sntnres 

Product No 650 

For the Immediate Repair of Perineal Lacerations 

Each tube contains tivo 28-mch sutures of 40-day chromic catgut 
one of which is threaded upon a large full-curved needle 

Price in U § A 

Per tube (subject to a standard quantity discount) $ 

Each tube in a package as illustrated 


35 
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Surgeons— 

Do you find time to cull from the great mass of cur- 
rent medical literature, American and Foreign, those 
articles pertaining to surgery? Do you find time to 
read them all, translate them, index them, abstract 
them? 

Would it be helpful if you had at your disposal an 
expert staff of research workers who would secure 
complete answers to the puzzling questions that arise 
m your professional work? Would you like an oppor- 
tunity to consult with other surgeons about difficult 
problems connected with your special practice? 

Do you find it almost impossible to keep in touch with 
all the new developments m your paiticular field ? If so, 

This Department Will Help You 

The Department of Surgery of the American Institute of Med- s 
lcme takes care of the particular needs of the surgeon Just 
the information that he wants is segregated and furnished m 
convenient form A trained staff of editors, abstractors, trans- 
lators, research workers and consultants is at his disposal — 
trained assistants who aid him m keeping abreast of the prog- 
ress of his profession 

Those interested m knowing more about the work of the Depart- 
ment of Surgery should write name and address below, tear out 
the coupon and return it to the Institute Detailed information 
showing how the Department can serve you will be sent 

American Institute of Medicine 47thSt l New York City 

Name Address ^ 

(PLEVSE PRINT) 

City State 

A S I 21 
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C OMPLETE clinical 
data in respect to 
dosage, technic, etc Im- 
mediate deliveries to U S 
Bureau of Standards for 
measurement Full par- 
ticulars on request 




SALTS (Purity as specified) 

NEEDLES — Invaluable m cer- 
tain malignant conditions 

UNIVERSAL APPLICATORS (Gold, 
silver, etc Shape tubular) 

FLAT APPLICATORS (Size and 
Radium content as desired) 

EMANATION APPARATUS IN- 
STALLATIONS. 


The W. L. Cummings Chemical Co. 


WORKS AND LABORATORIES 


LANSDOWNE 


PHILADELPHIA 
__ « 


Electric Sterilizer With Four New Features 



Push down on the cool lever — 
this opens the cover and lifts the instrument 
tray out of the boiling water There are no 
more finger burns from steam and hot water 

The Castle Automatic Switch (patented) 
shuts off the current just before all the water 
is evaporated, so that you cannot overheat 
the Sterilizer or burn up your instruments 

Cost of operation is reduced to a minimum by a three heat 
control The switch that controls the heat is right on the end 
of the Sterilizer and has a dial that indicates which heat is 
turned on 

Faucet is provided to draw off the water and make it un- 
necessary to disconnect the Sterilizer every time it is emptied 

Castle Rochester Sterilizers are sold by the leading 
Surgical Instrument dealers Information can 
be secured from your dealer or direct from us 

Wilmot Castle Co. 

115 University Ave , Rochester, N Y , U S A 

Makers of the largest hne of Sterilizers for physicians 
laboratories hospitals and, dentists 


ll!ll!lll!lll!llllll!lllllllllll!lllllll!lll!lll!lll!llllllllllll!llllllllllllllll!lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllin 
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Inlay Bone Graft Fracture Treatment with 

/ 

DR. FRED H. ALBEE’S 
IMPROVED INSTRUMENTS 

is mending with nature’s own materials. 
Bone graft is living tissue. 

It immediately becomes adherent to surround- 
ing tissues; produces fixation, stimulates callus- 
formation, and proliferates bone on its own 
initiative, securing bony union in cases of 
ununited fractures. 

For perfect results use no imitation or makeshift 
apparatus. 

W’ rite for Descriptive Bulletin No. 1 

Manufactured only by 

The Kny-Scheerer Corporation 

of America 

NEW YORK, N. Y. 

Mail to me Name, 

Bulletin No. 1 Street 

of ALBEE’S r 

INSTRUMENTS Q 

( A s i btate 


11 








4 — Treatment of Hemorrhage 


I N the control of all kinds of 
hemorrhage, with the excep- 
tion of that following chloro- 
form narcosis, Adrenalin is an 
efficient aid The object of 
hemostatic treatment is to con- 
strict the lumen of the bleeding 
vessels, thereby retarding the 
flow of blood and facilitating 
the formation of a clot which 
acts as a plug and arrests the 
hemorrhage 

Adrenalin is effective not only 
by virtue of its obvious vasocon- 
strictor action, but also because 
it shortens the coagulation time 
This has been demonstrated by 
Cannon and his co-workers to 
be true particularly when small 
doses are injected intravenously 
or even subcutaneously 
In severe hemorrhages one 
drachm of Adrenalin 1 1000 in a 
pint of hot salt solution may be 
given by hypodermoclysis in the 
subcutaneous tissue under the 
breast or by infusion directly 
into a vein This is not a large 
dose of Adrenalin if the hypo- 
dermoclysis or the infusion is 
given slowly 

Adrenalin is oxidized m the 
circulation so rapidly that the 
result of this injection is not the 
tumultuous effect that 
would be expected of 
one drachm of Adren- 
alin, it is rather the 


evenly sustained effect of a few 
minims Adrenalin restores and 
maintains the arterial tension, 
and the volume of fluid intro- 
duced into the almost exsanguin- 
ated vessels gives the heart some 
thing upon which to contract 
Superficial hemorrhages and 
others which, because of their 
location, are readily accessible 
may be treated by the topical 
application of previously moist- 
ened compresses to which are 
added a few drops of Adrenalin 
1 1000 In the category of hemor- 
rhages which are amenable to 
this local measure are those of 
the nose, mouth, throat, ear, 
vagina, uterus, and rectum 
In hematemesis give by mouth 
about one drachm of the 1 1000 
solution The ingestion of the 
remedy in this case brings it 
into immediate contact with the 
bleeding vessels In hematuria 
the injection into the bladder of 
an ounce or two of a solution of 
Adrenalin 1 5000 or 1 10,000 is 
frequently effective 
Because of its vasoconstrictor 
action, Adrenalin is utilized also 
as an application to mucous 
membranes which are the sites 
of vascular engorgement or in- 
flammation Dilution 
to 1 5000 is proper 
when Adrenalin is used 
for this purpose 



PARKE, DAVIS & COMPANY 


HYCLORITE 

CONCENTRATED 

SODIUM 

HYPOCHLORITE 


Hyclorite Has Solvent Action 


D RS Austin and Taylor 
of Rockefeller Institute, 
New York, writing in the 
Journal of Experimental 
Medicine on “The Solvent 
Action of Antiseptics on Ne- 
crotic Tissue,” state that “the 
solvent action of Dakin’s 
Solution is due primarily to 
its hypochlorite content” and 
that “Dichloramine T and 
Chloramine T do not exhibit 
solvent action ’ ’ 

The same authorities have 
shown conclusively that a 
Dakin Solution made by dis- 
solving chloramine tablets or 
powder is not alkaline and has 
no solvent action on necrosed 
tissue 

Hyclorite being of standard- 


ized hypochlorite strength 
and special alkalinity, ensures 
rapid solvent action A 
Dakin’s Solution can be 
made m one minute by mere- 
ly adding the required 
amount of water to Hy- 
clorite 

No waiting, filtering, titrat- 
ing, or adding other chemi- 
cals, and the resulting solu- 
tion is decidedly less irritat- 
ing. Hyclorite has seven or 
eight times the strength of 
Dakin’s Solution made in 
the usual way. 

Hyclonte’s concentration 
and preparation by special 
electro-chemic process assure 
its remarkable keeping qual- 
ities 


Hyclorite is Isotonic 

Accepted by Council of Pharmacy 8c Chemistry of the A M A (N NR) 
Write for Sample and Ltieratute to 

BETHLEHEM LABORATORIES, Inc 

BETHLEHEM, PA 

Manufactured by For 

General Laboratories Bethlehem Laboratories, Inc. 

Madison, Wis Bethlehem, Pa 
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New Victor Fulguration Coil 

(Portable) 

The successful use of the high frequency current in the treatment of bladder 
tumors for a number of years has led to an urgent demand for specialized 
apparatus for this work 

Victor engineers have given close study to the requirements during this 
period and m this most recent design, the Victor Fulguration Coil is pre- 
sented the closest approach to the ideal for this work 

The first requisite for high frequency fulguration is a ebrrent void of any 
faradic sensation and which is under a finely graduated control In these 
respects this outfit far excells any construction >et offered 

An exclusive feature in this apparatus is the fulguration meter, which indi- 
cates the relative intensity of heat produced at the electrode This makes 
it possible to duplicate technique by simply recording the meter reading and 
the settings of the inductor and condenser switches The advantages of this 
exclusive feature are all-important to every operator 

This outfit is also admirably adapted to superficial fulguration, as well as 
treatment work with vacuum or non-vacuum electrodes There is a fine 
graduation over the entire ranges of both mild and strong currents 

Although a highly refined apparatus it is simple to operate and of the desired 
durability It is portable weighing but 10 pounds The various parts are 
so mounted that the condenser inductance coil etc may be disconnected 
and removed independently without disturbing other parts of the outfit 

Descriptne Bulletin Sent on Request 

VICTOR X-RAY CORPORATION 

General Offices and Factory 
Jackson Boulevard and Robey Street 
CHICAGO 

Sales Offices and Santee Stal ons in all principal cities 
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The Problem of a Sharp Scalpel Has Been Solved by the 

Bard-Parker Operating Knife 


It’s SHARP! 



For illustrated circular ask 
your dealer, or write us 

Solid handle 


***cf/ e 

One handle with six each 

of three sizes of blades, as OC 

illustrated 

Additional blades, per package of six, $ 75 


BARD-PARKER COMPANY, Inc., New York 


“The GreatTeacher of Surgery— PRACTICE” 




, 5 ^' 


w 


<) 


r — — »m — t ^ TF your technique is good make it 

~ p JL still better , if you lack confidence 
■ W' ~ for certain operations, acquire it by 

ac tual, intensive practice and ade- 
" quate repetition This opportunity 

fellSSS^ * \ LABORATORY of 
LS^^j T — Vs SURGICAL 

— technique 

through its 50 hour post-graduate course 
in general surgery Here the student performs the actual operations himself — on the stomach, intestines, gall- 
bladder, kidney and ureter, thyroid, hernia, etc — under competent instruction with strict attention paid to 
anesthesia, table toilet, etc A review of surgical anatomy is embraced in the course 

Now established 5 years with a record of hundreds of satisfied students The work embodies the best 
technique of the time, together with many original improvements Course completed in seven days {50 hours'), 
thereby saving time and money for the doctor 

Special arrangements may be made for courses in orthopedics, 
eye, ear, nose and throat, x ray, surgical anatomy etc 

For descriptive literature, terms, etc , address 

DR. EMMET A. PRINTY, Director, 7629 Jeffery Avenue, Chicago, 111. 


Posterior Gastro Enterostomy 


FACULTY 

Dr Clifford C Robinson Dr Emmet A Pnnty 
Dr Philip H Kreuscher Dr Edmund Andrews 
Dr Kellogg Speed Dr George J Musgrave 


CONSULTING FACULTY 
Dr E Wyllys Andrews Dr D N Eisendrath 

Dr Carl Wagner Dr A A Strauss 

Dr William E Morgan Dr Arthur E Wilhs 
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Lmufeerxs 

Sterile Catgut 


( Bartlett Process) 



Make the Test Yourself 




We Wit! Send the Samples 

4 Plain C. DEWITT LUKENS Co. Sizes 00-4 Tanned 

4908 Laclede Avc. 

ST. LOUIS* MO., U.S.A. 




See Descriptive Insert Pages 

&r (&M(T7M-Iwc 

217-221 Duffield St - Brooklyn, N Y 
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LEWIS STEPHEN PILCHER, M.D., LLD. 

o i New York 



pN GREENE, FR.C S 
London 

Irficial area 


kale UNIVERSITY 


673 


. New York 


Pittsburgh 

; SU BLUXATlON OF the mandible excision 


681 

701 


SIR WILUAM W&3WHI 

jA ^Th^jfOW 

A GRAVIMETRIC :,{ETH(! 

OF WOUNDb. 

Beverly Douglas, M E) 

ACUTE HiEMATOGENOUj 
Frederic W Bancroft,! 

TREATMENT OF AN OP! ‘ 

Ru-hard J Behan, M. 

RECURRENT UNILATER 

OF THE INTERARTICULAR CARTILAGE IN CASES OF SNAPPING JAW 712 
AStley P C Ashhurst, MD . ■. - . . , Philadelphia 

TREATMENT OF CARCINOMA OF T TE TONGUE 716 

Douglas Quick, M D . . . . . . New York 

BENIGN STENOSIS OF THE (ESOPHAGUS . ... 724 

Nathan W. Green, M D ... . . . New York 

MECHANICAL FACTORS IN THE MANAGEMENT OF RECENT EMPYEMAS 735 
Frank S. Mathews, M D . - . New York 

CLINICALLY DOUBTFUL BREAST TUMOR > THEIR DIAGNOSIS AND 

TREATMENT . * 740 

Edwin i Bartlett, M D - . . . " . . ... San Francisco 

CULTURES FROM THE APPENDIX . . ... .749 

Charles E Farr, MD . ... . New York 

RESULTS OF TREATMENT OF TWENTY RECENT CASES OF INTRACAPS- 
ULAR FRACTURE OF THE FEMUR BY ABDUCTION AND 

PLASTER FIXATION ... 752 

Eugene C. Murphy, M D and George M. Dorrancb, M D. Philadelphia 
CANCER OF THE LARGE INTESTINE . 75JU*. 

Jakes I Russel, M D „ New York ^ 

TRANSACTIONS OF THE PHILADELPHIA ACADEMY OF SURGERY. , . 760 ’ 

Stated Meeting Held February 7, 1921 

TRANSACTIONS OF THE NEW YORK SURGICAL SOCIETY .... 773 

Regular Meeting Held February 9, 1921 
Stated Meeting Held February 23, 1921 

BOOK REVIEWS . . . . . . gQO 


J. B. LIPPINCOTT COMPANY. PUBLISHERS 

MONTREAL PHILADELPHIA LONDON 

Entered at the Post Office at Philadelphia and admitted for transmission through the mads at second -cl aas rates , 
Price, I7 50 a >ear Copyright, 192** by J B Lippiscorr Company, 227-231 South Sixth Street 
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NDOMETHYLENAMIN 

fToXemias, I^eJitis Cystitis) 
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, To the modem physi- 
cian, awake, to the - 
advantages of Direct ' 
Medication, we offer a 
complete line of pure and stable 
products which may be injected 
into the blood stream with the 
certainty of no untoward effects. 


ENDOMERSAN' 

(Cerebro- Spinal Sy^nlu) , 

M*Ttbtydhmet£fhaepot$Mt 4 *j 


ENDOGLOBIN 

(CHorosi \ ftnuciousAnema) 

^ Jiaamojlahtn " 


ENDOCAODIN 




Calcium, Iodt G hmcoI^ " 


EN. 






ENDOSAB 

(Rheumatism)',. 
Streptococcus InfectioRj 

JoJid** CbkAta** * 


ENDOQUIN 

qJ&. 
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We are now manufacturing 

SILVER-SALVARSAN 

(Tbe sodium salt of sHver-diammo-dlbydroxy-arsenobenzene) 

i 

' This has been used with success m Europe 
for more than two years past Silver-Salvarsan 
is m clinical use m the following New York 
hospitals and clinics , „ - 


Vanderbilt Clinic 
Skin and Cancer 
Bellevue 
Volunteer 


(Service of Dr Fordyce) 
(Service of Dr Stetson) 
(Service of Dr Parounagian) 
(Service of Dr Baketel) 


The physicians who are administering the prod- 
uct are well satisfied with the results obtained 
Silver-Salvarsan effects a more rapid disappear- 
ance' of The contagious lesions than the other 
forms of Salvarsan, and practically no reactions 
follow its administration 

, -SILVER-SALVARSAN 

' ’ is now ready for general 

. distribution to the medi- 
k cal profession 


la2S ; 
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TRADE MARK 
REG US PAT OFF 


H. A. Metz Laboratories, lift. 

One-Twenty-Two'Hudson^ Street, New York 
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“In all infectious diseases, m all cJnomc anecmic 
anil asthenic conditions, the mineial content of the 
Organism becomes impau ed ” 

{Pi of ALBERT ROBIN' of PAULS) 


FELLOWS’ 
Compound Syrup of 
the Hypophosphites 

The Standai'd Mt?ierahzi?ig To?uc 




combines the nutritive action of the Chemical 
Foods Calcium, Sodium, Potassium, Iron, 
Manganese, and Phosphorus, with the 
dynamic properties of Quinine 
and Strychnine 


Literature and Samples sent upon Request 

FELLOWS MEDICAL MANUFACTURING CO., Inc. 

26 Christopher Street New YorK City 
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The Bard-Parker Knife Has Solved the Problem 



Handle and 1 2 blades, 6 each size, as illustrated, 

Blades $1 50 per dozen Handles $1 00 each 


$ 2.50 


BARD-PARKER CO., Inc., 37 East 28th St., New York 
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4 U. S. WARS and MARKS has RE-MEMBERED them 


The estab- 
lishment of 
A A Marks 
is the oldest 
in the woild 
devoted ex- 
clusively to 
the manufac- 
ture of Arti- 
ficial Limbs 
It has pro- 
duced more 
comple t e 
artificial legs 
and arms 
than any 
other concern 


w 
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It has m< de 
limbs for c ol- 
diers of four 
U S wars, 
as follow^ 

Mexican W ar f 
1817, 

Civil War, 
1861-1866, 

Spanish War, 
1898, 

and the 
World War, 
1917-191S 


Mr Smith — Can you remember met Mr Marks — Yes step tn this room 

The establishment stands today at the head of the profession in improvements, magnitude of 
work, excellence of products and good faith 

Send for Manual of Artificial Limbs The book contains 384 pages illustrated by 674 cuts and a thousand 
testimonials Instructions are given how to take measurements and obtain artificial limbs without leaving home 

A. A. MARKS BROADWAY NEW YORK, U.S.A. 


The WALKEASY 

W ARTIFICIAL LEG 

f Our Art Catalog contains valuable informa- 
I tion on Care and Treatment of Stump Prepara - 

\ tory to Applying an Art Limb How Soon to 
LI Apply Art Limbs for Children Directions 
for Self-Measurement etc etc 

George R Fuller Co , Rochester, N Y 

{tranches, Hufinlo, ItoNton Philadelphia 


Anusol 

4. A. HEMORRHOIDAL^ * 

Suppositories 


CLEAN TEETH-FIRMS GUMS 
HEALTH 

The chief cause of disease j 

is infection The main 

source of infection 

is the teeth 

To pre\ent 

infection 


SEND LARGE TUBE FREE 


Name 
Address 


Let us say tint in a case of Hemor- 
rhoids an operation Ins become unavoid- 
able 

__ And it has been performed skillfullwimH 
with success 

Does it safeguard from recurrence^ 

Anusol Suppositories — used promptly 
on reappearance of svmptoms and at 
regular mterv als thereafter — are approv cd 
prophylactics 

\ Sample on request 

MADE IN U.S*A. 

Furnished twelve in tgrey box 

WHITE, RED AND BLACK LABEL 

AT BEFORE-THE-WAR PRICE. 

SCHERING 6GL ATZJncNewYork 





HAVE MAW 
*HTMYE«CJSH WW 


ftiif 

“w 


■f M 
M 


IOESERS 
INTRAVENOUS SOLUTIONS 


Iron and Arsenic 


A sterile stable solution in sealed glass ampoules, 5 cc 
contain 64 milligrams (1 gram) of Iron Cacodylate 
pRODUCE rapid distinct 


Arsenic «nd Mercury 
Sodium Iodide 
Salicylate ttnd Iodide 
Sodium Salicylate 
Mercury Bichloride 
Mercury Oxycyamde 
Qummo Dihydrochlarfde 
Hexamethyienamine 
Calcium Iodide 


maxi 

imum therapeutic results unob 
tamable b} the use of any other 
method 

The effect of iron upon the red 
cells and of arsenic upon the phago- 
cyte cells both of the blood and of 
other bod> tissues is unaffected by 
digestive or assimilative processes 
since the remed} is injected directly 
into the blood stream 
Injection is eas> absolutely safe 
free from dangerous or depressing 
after effects Patients are easil} 
controlled most fax ora bi> impressed 
the ph} sician s prestige is increased 


There is secured not only immedi- 
ate improvement m subjective and 
objective s\ mptoms but a powerful 
aid and impetus given to the natural 
physiological processes of repair and 
recover} 

Loeser s Intravenous Solution of 
Iron and Arsenic is intended for use 
m Anemia Chlorosis Syphilis Tu 
berculosis Pericarditis Rheumatism 
Malaria Pellagra Psoriasis in pro 
tracted convalescence or any ays 
crasia or cachexia 

Clinical reports reprints, list of 
products price list directions for 
use etc will be sent to any physi 
cian on request 


New York Intravenous Laboratory 

100 West 21st Street, New York 
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INDEX TO ADVERTISERS 

(Continued on page 6) 

SURGICAL INSTRUMENTS 
Electro Surgical Instrument Co 
Bard- Parker Co 
Wm Meyer Co 
Katherine L Storm, M D 
Victor X-Ray Corporation 
Haynes Stellite Co 
H C Masland 
Stille Werner 


RADIUM 

Physicians' Radium As^oc 
Radium Company of Colorado, Inc 
W L Cummings Chemical Co 

MISCELLANEOUS 

Antidolor Mfg Co 
George R Fuller Co 
Geo W Brady Co 
A A Marks 

Philadelphia Motor Tire Company 
John B Daniel, Inc 
Kny-Scheerer Corporation 
American Institute of Medicine 
Marvel Co 
Tappan Zee Co 
Feick Bros Co 
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Why instruments of Stellite 
seldom need sharpening 

S TELLITE is an alloy of semi-precious metals, so 
combined that it surpasses all other metals in hard- 
ness This diamond-like hardness is inheient, per- 
manent, unchangeable 

Instruments made of Stellite take the keenest cutting 
edge Because of their extreme hardness, they hold their 
edge through the most difficult operations without resharpen- 
ing Impervious to heat oi moisture, their edge is unaffected 
by boiling Instruments of Stellite therefore seldom require 
sharpening 

In addition to its remarkable hardness, Stellite is rustless, 
untarmshable, and non-corrosive Every quality surgery 
demands in instruments is found m Stellite It is the 
perfect metal for surgical instruments 


HAYNES STELLITE COMPANY 
KoLomo, Indiana 

Carbide and Carbon Building, 30 Cast 42nd Street, Nch YorC 



GENUINE 

STILLE INSTRUMENTS 

We offer to the Surgeons a complete line of the best 
surgical instruments, made of the finest Swedish steel 
All oui instruments are hand-forged, beautifully finished, 
correct m design and fully guaranteed 

Insure success of your operations by using the best 
instruments m the market 

Ask your dealer about STILLE instruments 

Stille -"Werner Branch Office 

27 East 22nd Street NEW YORK, N Y 
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Influenza Serobacterin Mixed 

(Sensitized “Gold” — Catarrh Vaccine) 

For prophylaxis and treatment of common colds, mixed mfec- 
tions of the respiratory mucous membranes, acute and chronic caturhal 
conditions of the nose, throat and lespiratory organs 

i 

In prophylactic treatment, Influenza Serobacterin Mixed is used 
in gi adually increasing doses, administered at intervals of two to five days 

The use of a Serobacterin (sensitized vaccine) permits its 
administration m acute cases of colds, etc , and it may be given in one-half 
the preventive dosage, at intervals of twenty-tour to torty-eight houis 

Gases so treated usually show prompt relief from the acute 
symptoms and more rapid recovery, thereby lessening the danger of 
serious complications, such as pneumonia, bronchitis, etc 

Package M 109-0. — Four aseptic glass syringes (A, B, C, D) 
Package M 109-9.— 5-Cc vial (strength of Syringe D) 

Package M 109-4. — 20-Cc vial 

Suggested initial dose, contents of Syringe A , 
oi 2 minims from bulk package 


H. K. MULFORD COMPANY, Philadelphia, D. S. A. 


■7ml 
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A New Gynecology 

From the chapters on Embryology, Developmental Anomalies, Anatomy, 
and Ph\ siology the reader is earned logically forward into the mtncacies of 
anamnesia, phi sical examination, and laboratory investigations 

When the chapters on the practice of gynecology are reached, all the pro- 
cedures that have found a stable setting m practice are considered, and usually 
more than one method is offered 

A most instructive chapter is that devoted to the hygiene and proper care of 
adolescent girls All too frequently gynecologic text-books are so crammed with 
surgical therapeutics as largely to exclude prophylactic measures and immediate 
medical and hj gienic treatment of conditions that, if not cured in the early stages, 
will certainly attain surgical proportions 

The general practitioner will find a wealth of suggestions as to office and bed- 
side treatment of gynecologic patients Special consideration is given to the 
endocrine system m its relation to the functional aberrations of women, and that 
which is required by the gynecologist has been clearly set forth 

In such special complaints as local skin affections and backache, Doctor 
Anspach has called to his aid the services of skilled specialists, who give to these 
subjects a breadth of view that is not to be found in the usual text-books on 
gynecology Here, for the first time, the therapeutic value of radium and the 
Roentgen ray has received adequate consideration Full working instructions as 
to the choice of cases and the application of these remedies m the treatment of 
carcinoma and m} oma of the uterus and myopathic hemorrhages are given That 
able roentgenologist, Dr Henry Pancoast, has brought this portion well abreast 
of the times 

The work is most comprehensive, and deals in a highly instructive way not 
only with diseases of women, but also with those coincident renal and abdominal 
lesions that are frequently encountered m the course of gynecologic affections 

By BROOKE M ANSPACH, M D 

Associate in G>necolog\ t Unnersit} of Penns} Kama 
Octavo 758 Pages 526 Illustrations 
5 Colored Plates Cloth $9 00 


J B LIPPINCOTT COMPANY, Philadelphia (Annals) 

Please forward one copy ANSPACH GYNECOLOGY — Price $9 00, 
which I will pay within 30 days 

N amc 

Street- — 

Tow n. — — 

State — — 
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Sterile Surgical Sutures 


217-221 Buffield Street „ Brooklyn. N. Y., U.S A. 


Oaustro-Thermal Catgut 

Boilable 


/PLAUSTRO-THERMAL, meaning enclosed heat , 
^ is descriptive of the improved method of heat 
sterilization The principle of the method consists 
in applying the heat after closure of the tubes, thus 
avoiding all the chances of accidental contamination 


The sealed tubes are submerged in a bath of 
cumol — the high boiling hydrocarbon The tem- 
perature of the cumol bath is gradually elevated 
until at the end of six hours the maximum of 165° C 
(329° F ) is reached This temperature is main- 
tained for five hours, and is then allowed to slowly 
decline The temperature curve is graphically rep- 
resented by the chart shown below 


It is obvious, therefore, that sterility is abso- 
lutely assured The sutures, being stored in their 
original tubing fluid and reaching the surgeon’s 
hands sealed within the tubes m which they were 
sterilized, are removed from all the chances of con- 
tamination incident to the customary method of 
sterilizing the strands in open tubes 


Stenhzation by this integral method is made 
feasible through the use of toluol as the tubing 
fluid The discovery of the value of toluol for this 
purpose was the outcome of an investigation aimed 
at finding a suitable fluid to replace chloroform 
The latter was formerly in general use, but was 
unsatisfactory because it was found to break down 
into chemical pioducts which not only exerted an 
extremely harmful action on the collagen of the 


sutures but which were responsible for considerable 
wound irritation 

No other mode of sterilization so completely 
fulfills the exacting requirements for the production 
of ideal sutures as does 
the Claus tro-Thermal 
method Through its 
use the natural physical 
characteristics of the 
strands are preserved, 
while the destruction of 
all bacterial life is abso- 
lutely assured 

Claustro- Thermal 
sutures are not impreg- 
nated with any germi- 
cidal substance, and con- 
sequently they exert no 
bactericidal influence m 
the tissues 

This product em- 
bodies all the essentials 
of the perfect suture, 
such as compatibility 
with tissues, accuracy of size, maximum tensile 
strength, perfect and dependable absorbability, and 
absolute sterility 

Reprints of original articles relating to the 
Claustro-Therrml method w ill be sent upon request 



STAXDAUl) PAChAGt 
ConUiimn^ One Do 7 en Tulvns 
of a Kind nnd ^170 



List of Claustro-Thermal Catgut 

Appro\imntol\ Si\t\ Inches in Fich Tul>o 


Plain Catgut 
10-Day Chromic Catgut 
20-Daj Chromic Catgut 
40-Day Chromic Catgut 

Sizes 000 00 0 1 

ClauMro-Thrmul nut are- r<’ t v r-r 1 o 


Product No ltr> 
Product No 12") 
Product No 14 b 
P roduct No Pm 
2 3 3 


Price m U S 4. 

Per dozen tubes (subject ton siard'i’Ti nuintm. discount) K i f/f 

Please <pccif\ cle'irK the ProDLCT NtMW Tts ard dr l-'C'd 


< i M t > 



An improved Germicidal Suture 
Superseding Iodized Catgut 


jlTALMERID CATGUT is not only sterile, but, 
being impregnated with potassium-mercuric- 
lodide — a double iodine compound — the sutures exert 
a local bactericidal action in the tissues 

The older practise of impregnating catgut with 
the ordinal y crystalline iodine for this purpose was 
at best an unsatisfactory method, since the anti- 
septic power was but slight and transient The 
most serious deficiencies of such iodized sutures, 
however, were their instability and weakness aris- 
ing from exposure to light, the deterioration 
resulting from the continuous and unpreventable 
oxidizing action of the iodine, and the disintegration 
of the sutures when heated Moreover, the decom- 
position products of iodine caused such sutures to 
be irritating 

These serious disadvantages of iodized catgut 
have been overcome through the use of potassium- 
mercunc-iodide instead of iodine This double salt 
of iodine and mercury, the chemical formula of 
which is HgL 2KI, is one of the most active germi- 
cides known, exerting a killing action on bacteria 
about ten times greater than that of iodine It 
does not break down under the influence of light 
or heat, it is chemically stable, and, m the pro- 
portions used, is neither toxic nor irritating to the 
tissues It interferes in no way with the absorp- 
tion of the sutures, and is not precipitated by the 
proteins of the body fluids 


Kalmend catgut, m addition to its bactericidal 
attribute, embodies all the essentials of the perfect 
suture It is perfectly compatible with the tissues, 
its absorbability is dependable, and its tensile 
strength is particularly good 

Two Varieties — To meet the requirements of 
different surgeons two kinds of Kalmend catgut 
are pr6pared—the boilable, and non-boilable 

Boilable Grade — This variety is prepared for 
surgeons who prefer a boilable suture, such as 
the Claustro -Thermal product, but possessing 
bactericidal properties m addition The boilable 
grade, therefore, besides being impregnated with 
potassium-mercuric-iodide, embodies the desirable 
physical characteristics of the Claustro -Thermal 
sutures It has the same moderate degree of flexi- 
bility, it is the same m appearance, it is tubed in 
the same improved storing fluid — toluol, and, after 
impregnation with potassium-mercuric-iodide, it 
further receives the Claustro -Thermal steriliza- 
tion — that is, heat sterilization after closure of the 
tubes 

Non-Boilable Grade — This variety is extreme- 
ly pliable as it comes from the tubes It is made 
for those surgeons who have been accustomed to 
the flexibility of iodized catgut 

Reprints of original articles relating to Kalmend 
sutures will be sent upon request 


List of Kalmend Catgut 

Approximately Sixty Inches in Each Tube 

Grade 

Product No 1405 
Product No 1425 
Product No 1445 
Product No 1485 

Sizes 000 00 0 1 2 3 4 


Boilable Grade 


Plain Catgut 
10-Day Chromic 
20-Day Chromic 
40-Day Chromic 


Product No 1205 
Product No 1225 
Product No 1245 
Product No 1285 


Non-Boilable 
Plain Catgut 
10-Day Chromic 
20-Day Chromic 
40-Day Chromic 


Please specify clearly the Product Numbers and Sizes desired 


Kalmend sutures are unaffected by a ge or light or by the extremes of climatic temperatures 


Price m U S A 

Per dozen tubes (subject to a standard quantity discount) $3 60 

In packages of twelve tubes of a kmd and size as illustrated on first page 


H\\7S&G£CAJvc. 217 221 Duffield Street Brooklyn N1 USA 



Kalmerid Kangaroo Tendons 

Two Varieties — Boilahle and Non-Boilable 


^HESE are the sutures par excellence for those 
procedures in which post-operative tension is 
excessive, or long continued apposition necessary, 
such as in herniotomy, and m tendon and bone 
suturing Kalmerid kangaroo tendons are not only 
sterile, but, in addition, they are impregnated with 
potassium-mercuric-iodide, which enables them to 
exert a local bactericidal action in the tissues 
The impregnating and sterilizing methods are the 
same as practised in the preparation of Kalmend 
catgut, and described on the preceding page 

They are genuine kangaroo tendons, they are 
round, smooth, straight, of uniform contour, and 
possess a tensile strength about twice that of the 
best catgut of equivalent size 

Because of their greater strength some surgeons 
piefer these tendons to catgut, particularly in the 
finer sizes, for general intestinal, muscle, fascia, and 
skin suturing 

Absorption Time— The tendons are chromi- 
cized, and so accurately is the chromicizmg process 
regulated that each size, whether it be the finest 
or the coarsest, will maintain apposition m fascia 


or m tendon for approximately thirty days Shon- 
ly after that period the sutures, with their knots, 
will be completely' absorbed 

Two Varieties — Kalmend kangaroo tendons 
are prepared in two grades— boilahle and non-boil- 
able 

The Non-Boilablv tendons are extremeh 
pliable and consequently require no moistening 

The Boilable tendons are quite stiff as they 
come from the tubes, but may be rendered pliable 
by moistening in sterile water preliminary to use 
The smaller sizes will be sufficiently softened by 
fifteen minutes immersion, v'hile the larger sizes 
should be immersed foi about thirty minutes 
Either sterile water, or an aqueous bactencidal 
solution made with Kalmerid tablets— 1 5000— 
should be used 

Before immersion, the toluol, which is \eiv 
volatile, should be allowed to evaporate so that 
the water may have access to the sutures 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


List of Kalmerid Kangaroo Tendons 

Each Tube Contains One Tendon , Lengths Vary From 12 to 20 Inches 

The Non-Boilable Grade is Piodnct No 370 
Boilable Grade is Piodnct No 3S0 

~ Sizes ^ 

Tendon Sizes Ex Fine Fine Medium Coarse Ex Coarse 
Catgut Sizes 0 2 4 6 8 

Please specih clearh the PltoDUCT NutlBcn and SlZFS desired 
Kalmerid knnparoo tendons are unaffected b> ape or lipht, or by the extremes of climatic temperatures 


Price in U. §. A 

Per dozen tubes (subject to a standaid quantity discount) 

In packapes of tuel\e tubes of a kind and size as illustrated on first pape 


00 


Actual Sizes 

000 

00 

0 

1 

2 

3 

4 

6 — 

5 1 — — 


Standardized Sizes 

The Established Metric System of Catgut Sizo 
is Now Used For AH Sutures 

JN conformity with the long recognized need for a unified stem 
of sizes, the standard metric catgut scale has been o tended 
to embrace all sutures, including kangaroo tendons, sill , horsehair, 
silkw orm gut, and celluloid-linen thread 

The ad\ antage of this standardized sy stem is ob\ ious 


D\\7SS Grch.hr. 217 221 Dufficlt! Stnet Brooklyn \ 7 US 
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Miscellaneous Sutures 

Boil able 


Potassram-Mercunc-Iodide 
Germicidal Tablets 


1 roduct 
No 

* 

Mnterial 

Approximate Quantity 
in FachTube 

Catgut Sizes 

Trade KALMERlD Name 

350 

360 

Celluloid-Linen Thread 60 Inches 

Horsehair Four 28-Inch Sutures 

000, 00, 0 

00 

F^\ 

To Supersede 

390 

Plain Silkworm Gut 

Four 14-Inch Sutures 

00, 0, 1 

lEiIj 

Bichloride of Mercur> 

400 

Black Silkw T orm Gut 

Four 14 -Inch Sutures 

00, 0, 1 


Iodine 

450 

White Twisted Silk 

60 Inches 

000, 00, 0, 1, 2, 3 


Carbolic Acid 

460 

Black Twisted Silk 

60 Inches 

000, 0, 2 

- — KV—Q 

and the 

480 

White Braided Silk 

60 Inches 

00, 0, 2, 4 

Ar 

490 

Black Braided Silk 

60 Inches 

00, 1, 4 


Cresol Preparations 

600 

Catgut Circumcision Suture 30 Inches With Needle 00 




Price mU S A — Per dozen tubes (subject to a 

standard discount on quantities) $3 60 

In packages of twehe tubes of a kind and size as illustrated on first page 

Minor Sutures 

Short Length - Without Needles 
Sterilized by Heat After Closure of the Tubes 


Product 

No 

Material 

Approximate Quantity 
in Each Tube 

Catgut Sizes 

802 

Plain Catgut 

20 Inches 

00, 0, 1, 2, 3 

812 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

822 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

862 

Horsehair 

Two 28-Inch Sutures 

00 

872 

Plain Silkworm Gut 

Two 14 -Inch Sutures 

0 

882 

White Twisted Silk 

20 Inches 

000, 0, 2 

892 

Umbilical Tape 

Two 12-Inch Ligatures 


Price 

in U S A — Per dozen tubes (subject to a 



standard discount on quantities) 

$1 80 


In packages of twelve tubes of a kind and size as illustrated on first fiage 

Emergency Sutnres 

With Needles 

Sterilized by Heat After Closure of the Tubes 


Product 

No 

Material 

Approximate Quantity 
in Each Tube 

Catgut Sizes 

904 

Plain Catgut 

20 Inches 

00, 0, 1, 2, 3 

914 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

924 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

964 

Horsehair 

Two 28-Inch Sutures 

00 

974 

Plain Silkv T orm Gut 

Two 14-Inch Sutures 

0 

984 

White Twisted Silk 

20 Inches 

000, 0, 2 


|U\>r disinfection of suture tubes, 
^ skin, hands, utensils, excreta, 
irrigation and disinfection of infected 
wounds, fistulas, sinuses, and ulcers, 
irrigation of the mucous membranes - 
of the upper respiratory and genito- 
urinary tract 

7tT almerid tablets are readily soluble 
in water, in 85 per cent alcohol, 
and m 85 per cent acetone Equal 
to bichloride of mercury in germi- 
cidal potency, and more potent than 
other mercury or iodine salts Less 
poisonous and less irritating than 
mercuric chloride or tincture of iodine 
Strongly germicidal m the presence 
of blood, pus, or mucus, because, 
unlike bichloride, potassium-mercuric- 
lodide does not coagulate or precipi- 
tate proteins 

Reprints of omgmal articles 
and pamphlet on uses 
sent upon oequest 

Each tablet represents 0 5 gram 
{VA grains) 

Potassium-Mercuric-Iodide 


Price ml) § A 
Per dozen tubes (subject to a 
standard discount on quantities) 


$3 60 



emergency /kedle 

Suiteb’efor SKin, Muscle, orTendon 
fiitilu Gmpctf to Sutinr Sira 


idon c 

ts ) 


Price 

Per bottle of 100 tablets 


$3 


In packages of tv ehe tubes of a kind and size as illustrated on first page 


A standard discount is allowed 
on original packages of one dozen bottles 


Obstetrical Sutares 

Product No 650 

For the Immediate Repair of Perineal Lacerations 

Each tube contains txvo 28-mch sutures of 40-day chromic catgut 
one of which is threaded upon a large full-curved needle 

Price in U § A. 

1 Per tube (subject to a standard discount on quantities) $ 35 

Each tube in a package as illustrated 
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To Surgeons 
Who Wish to 
Keep in Touch 
With Current 
Medical 
Literature 


The staff of the Library Department of the 
American Institute of Medicine reads all lead- 
ing American and foreign medical -journals — 
indexes and classifies every article contained 
therein — and prepares comprehensive abstracts 
of all important material 

Each month full index and complete set ot 
abstracts are supplied m loose leaf punted 
form Rmg binders and tab guides make it 
possible to easily and. quickly refei to the 
latest material on any subiect 


The Library Department serves as private library and 
personal librarian for you 

It saves time by making it possible for you to keep m 
touch with the entire field of surgical literature w ith the 
expenditure of no more time than you now use m read- 
ing one or two journals 

It gives you access to many valuable articles on surgery 
appearing m foreign journals which are translated foi } ou 

It furnishes you pi omptly with index and abstracts of 
current malenal 

Surgeons who are interested m the advantages offered b\ this 
Department are invited to send for additional information The 
attached coupon will bring you literature 


COUPON 


American 

Institute of Medicine 

13 East 47th Street 
NEW YORK CITY 


AMERICAN 
INSTITUTE OF 
MEDICINE 

13 Eait 47th Street 
New lork City 

Due 

^en<l nit htc^ tturc toi * i 
mp dt tided u f'*-n ttion bo i* 
the Lil’* i**\ Dtp irt-n* u 


f Pk i ‘ - > 


d r * 1 2D 



pOMPLETE clinical 
^ data in respect to 
dosage, technic, etc Im- 
mediate deliveries to U S 
Bureau of Standards for 
measurement Full par- 
ticulars on request 


SALTS (Purity as specified) 

NEEDLES — Invaluable in cer- 
tain malignant conditions 

UNIVERSAL APPLICATORS (Gold, 
silver, etc Shape tubular) 

FLAT APPLICATORS (Size and 
Radium content as desired) 

EMANATION APPARATUS IN- 
STALLATIONS 


The W. L. Cummings Chemical Co. 


WORKS AND LABORATORIES 


LANSDOWNE 


PHILADELPHIA 
= ^ 


Improved Pattern 

With entire bottom cast in one 
piece and with new lift that 
supports the instrument tray 
from below 


P~"l 



Castle-Rochester Electric Sterilizer 


Ne\cr before Ins there been offered an Electric Instrument Sterilizer perfected to the high 
degree of this new Castle-Rochester improved pattern Ev erv detail has been worked out with 
the idea of making the sterilization of instruments absolutelj positive jet as easv as possible 
Water is brought to the boiling point quicklv on “high 11 The cover and traj are raised bv 
simplv pushing down on a cool handle — the traj alwavs remaining lev el Lift the traj out if j ou 
like, for it is not attached in an} wav If j ou forget the sterilizer while it is running it will 
automatically shut off before all the water has evaporated 

Ask yont supply house for detailed information or ~i / lie us dtt ect 

WILMOT CASTLE COMPANY 

1115 UNIVERSITY AVENUE, ROCHESTER, N Y , U S A 

Makers of the largest hue of Sterilizers fot Phy sicians, Labor at oi les Hospitals and Dentists 
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The Trend of the Times 

bnngs about great changes The seeming miracle of ten or fifteen 3 ears 
ago is a common occurrence today How many military strategists would 
have thought m the year 1905 that the outcome of a great world war 
w r ould hang upon aeroplanes, submarines, tractois, etc , and yet whcie 
w ould the Allies have been if they had not adopted these and kept up 
unth the times ■* 

It is the same soit of methods that win out m any line In Urological 
work it is the urologist who keeps up with the times by taking adi antage 
of modem impiovcd instruments and methods that handles intricate cases 
the most successfully 


Greenberg’s Operating Composite 
Cysto-Urethroscope 

is the mstiumcnt of the hour foi all urethral and bladdei work Thiough 
it the opeiatoi obseues the interior of auietha or bladder, as if viewed 
with daylight 

It is an accomplished and versatile assistant 111 


Observation 

Irrigation 


Cauterization 

Fulguration 

Instrumentation 


Medication 

Catheterization 


g The most eminent uiologists not only approve ol Greenberg’s Operating 

f§ Composite C\ sto-Ui cthroscope but consider it one of the best on the mai ket 

H full particulars are contained m Bulletin No 14 May we mail you one 7 

| The Kny-Scheerer Corporation of America 

I 56-58 West 23rd Street New York City 


Mail to me Bulletin 

\amc 
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Anesthesia 

plus 

Antisepsis 

TN their report of an experiment to determine the 
antiseptic action of certain local anesthetics, Macht 
and associates ( Journal of Urology , August, 1920) con- 
clude in part as follows 

“It was found that some of the drugs, notably cocaine 
and novocaine, possess no antiseptic powers whatever, 
while others, notably apothesine and benzyl alcohol, 
exhibit distinct antiseptic effects These findings are 
deemed to be of interest not only in relation to healing 
of wounds, but also in respect to a direct effect on the 
flora of certain organs, notably the bladder and urethra ” 

With respect to the action of local anesthetics on 
the gonococcus the authors say 

“Cocaine and novocaine solutions were found to be 
without any antiseptic action against the colon and 
staph> lococcus and were not tested against the gono- 
coccus 99 

And again. 

“Apothesine killed the gonococcus in five minutes in 
strengths of 1, 1 5 and 2 per cent or over In 0 5 per 
cent solutions a few colonies survived These did not 
appear for forty- eight hours, showing an inhibitory or 
antiseptic action even in 0 5 per cent solutions 99 

Considering everything— anesthetic efficiency, anti- 
septic value, comparative freedom from toxicity — 
Apothesine is without question the most desirable 
local anesthetic available 

For the general surgeon a special tablet (H T 221) 
dissolved in one ounce of water makes a 1% solution 
of Apothesine in Adrenalin 1 100,000 


Parke, Davis & Company 


Surgical Treatment 
for Empyema 


S URGICAL technique 
in Empyema is varied 
to cope with each individ- 
ual case, taking into con- 
sideration antecedent con- 
ditions and whether the 
origin is pneumoccocal or 
streptococcal 

Two facts, however, will 
be universally conceded 
In the first period, life 
should be saved, if possi- 
ble In the second period, 
the time of convalescence 
should be reduced and the 
final disability minimized 

Hyclorite- Dakin solu- 
tion is generally indicated 
in post-operative treat- 
ment In making a Dakin 
solution, Hyclorite is ad- 
mittedly the most conve- 
nient and effective prepa- 
ration available It is 


alwaj^s ready — simply add 
water 

Hyclorite makes a solu- 
tion with a dependable 
chlorine content (0 45) in 
one nmmte Owing to its 
lower alkahmty,Hyclonte- 
Dakin is decidedly less 
irritating than Dakin 
made in the usual way 

Hyclorite also possesses 
unusual keeping qualities 
When properly diluted 
Hyclorite is isotonic 

For five years Hyclorite 
has been proving its value 
in the clinics of world- 
famous surgeons 

Hyclorite is the only 
hypochlorite on the Amer- 
ican market that is ac- 
cepted by the Council of 
Pharmacy and Chemistry 
of the A M A (N N R ) 


TV nte foi~ Sample a7id Vitei'ature to 


BETHLEHEM LABORATORIES, Inc 

BETHLEHEM, PA 

Manufactured by General Laboratories, Maduon, w« 

For Bethlehem Laboratories, Inc , Distributors 


HYCLORITE 

SODIUM 

HYPOCHLORITE 
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Co-operation 


T HE Victor X-Ray Corporation dots far more than 
develop, manufacture and sell X-ray apparatus It is 
more than a purely commercial institution Ever since the 
X-rays were practically applied it has acted as a technical 
counselor and engineer to physicians and surgeons For 
nearly a generation it has placed its facilities, its accumu- 
lated electrical and physical knowledge, its wide experience 
in manufacturing X-ray apparatus and in installing that 
apparatus in hospitals and offices at the disposal of the 
medical profession 

From the day of its foundation the Victor X-Ray 
Corporation has steadily pursued this policy of co-opera- 
tion Physicians and surgeons have brought to it their 
problems As a result it has developed m its research 
laboratories apparatus which is to be found m the fore- 
most hospitals and practitioners’ offices 

Every physician recognizes the invaluable aid that the X-rays lend 
in diagnostics and therapeutics The time is rapidly approaching 
when every physician will install his own X-ray apparatus 

To keep progressive physicians informed of the improvements that 
are made in X-ray equipment and to set forth new applications of the 
X-ray, the Victor X-Ray Corporation publishes ‘ Service Suggestions 11 
‘Ser\ ice Suggestions * w ill be sent free of charge to physicians on 
request, whether or not they are users of Victor apparatus The 
publication of the organ is merely part of the service Tendered by 
the Victor X-Ray Corporation to the medical profession 

The Victor X-Ray Corporation feels that its responsibility does 
not end w ith the manufacture of the most efficient apparatus that 
can be designed It studies a physician’s requirements before xt 
supplies a machine, it gives practical guidance m the operation of 
the michme wdien called upon to do so, and through its many 
serwee stations it is ahvays ready to keep its machines in perfect 
condition And lastly, it publishes “Ser\icc Suggestions” to chron- 
ical X-ray progress 

Victor X-Ray Corporation 

C general Offices and Factory 

Jackson Blvd. at Robey St. Chicago 

Sales Offices and Service Stations in all principal cities 
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eVerj) real improvement in sutures 
Was developed bj) this organization 

A SUBSTANTIAL TART of each year's income 
has been spent for experimental research 
direct f d toward the improvement^ of product 


SSnnmniM^^ 


(& (UrlEnulKjwc. 
217-221 Duffield Street 
Brooklyn, NY, U S A 
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“Xu «ZZ infectious diseases, in all clnomc anamiic 
and asthenic conditions, the mineud content of the 
Organism becomes impan cd ” 

{Pi of ALBERT ROB IE of PARIS) 


FELLOWS’ 
Compound Syrup of 
the HypophospHites 

The Standard Mineralizing Tonic 


combines the nutritive action of the Chemical 
Foods Calcium, Sodium, Potassium, Iron, 
Manganese, and Phosphorus, with the 
dynamic properties of Quinine 
and Strychnine 


Literature and Samples sent upon Request 


f m FELLOWS MEDICAL MANUFACTURING CO., Inc. 

M 26 Christopher Street New YorK City 
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X-Ray Plant 

r i i it* a 


14 Points on the Climx 

I Take the place of radio- 
graphic t ible horizontal fluoro- 
seopo \crticnl plate elmmjcr 
a trlJcal fluoroscopt troll e\ sy* 
tem interrupt! rle^s or other 
Iran fornn r and control 

5 ^df-txcited with cipacit% 
suffieu nt to (Uxorovcopc or r \dio- 
grnpn nn\ part of the bodv as 
attested ht the tj S Vrmj 
Manual and the 1 istman\ ri> 
I aposurt Rule 

3 Htad of t ililc drops to 
Trendelenburg position for not- 
ing displacement of stomach 
mtc tint fluid etc 

4 Motor Dn'cn so that p i 
tient i cirried automatical 
from \erlicil to Trendelenburg 
or to inl« rnudmte positions 

5 \fter locating part on 
fluoro copic «crctn plate made 
for pirmanent record bv same 
tube under tnble 

0 No shifting lifting and 
climbing of patients from on< 
piect of nppantu-, to another 

7 No o\trh<nd trolhj and 
dam,* roua dangling reels 


Contrast Us Appearance with 
That of the Old-Style Laboratory 



Name 

Qj, 

strcel 

c£o Clt ' 

SMt 

%% 

8 No corona 
to light up room 
ana kill fluoro- °s> 

scopic image < Vp % 

r < 






U S Patents Dec 19,1911, April 22, 1913, Feb 
29, 1916, Aug 7# 19*7 Also patented in foreign 
countries Other patents pending Infringers 
will be prosecuted 


0 No nitrous °<?/ (? 
oxide from trol ^ 

le\ to poison and ^ 

sicken operator & 

10 W ood top 

11 Self rcctifj mg tubes cas 
lest md surest in operation 

15 Head of table accessible 
and fret from all wires 

1*1 Light weight, easih mo\ 
able tube carriage 

11 To relocate the apparatus 
of the \ raj Inbornton just 
mo\ctheCUnix that s nil 


Qn 


LYNN MASS 


The p/?/7/T£:r/f£LZ£r 

ELECTRIC STERILIZER 

Standard of This Cut shows the latest model with features, as follows 

the Profession 





: f ; \ 


s ,v 1 
^ s 


No 1 — Lever attachment to raise cover and 
tray with one operation 

No 2 — Automatic cut-out, constructed along 
the lines of a switch, absolutely de- 
pendable and fool-proof 

No 3 — Unique Electric Heater, without wire 
or ribbon 

No 4 — Switch giving three degrees of heat 

No 5 — Faucet with wooden handle to draw 
off water 

It is furnished with or without white enamelled stand 

Made m three stock sizes For further information, ask 
your dealer or request illustrated circular from 

The Prometheus Electric Co. 


511 WEST 42d STREET 


NEW YORK 




4 U. S. WARS and MARKS has RE-MEMBERED them 


The estab- 
lishment o f 
A A Marks 
is the oldest 
in the world 
devoted ex- 
clusively to 
the manufac- 
ture of Arti- 
ficial Limbs 
It has pro- 
duced more 
complete 
artificial legs 
and arms 
than any 
other concern 



It has made 
limbs for sol- 
diers of four 
U S wars, 
as follows. 

MexicanWar, 

1847 , 

Civil War, 
1861 - 186 6 , 

Spanish War, 
1898 , 

and the 
World War, 
1917-1918 


Mr Smtlh — Can you remember me t Mr Marks — Yes , step tn this room 


The establishment stands today at the head of the profession in improvements, magnitude of 
work, excellence of products and good faith 

Send for Manual of Artificial Limbs The book contains 384 pages illustrated by 674 cuts and a thousand 
testimonials Instructions are given how to take measurements and obtain artificial limbs without leaving home 

A. A. MARKS BROADWAY NEW YORK, U. S. A. 


fl The WALKEASY 

ARTIFICIAL LEG 

I Our Art Catalog contains valuable informa 
/ tion on Care and Treatment of Stump Prepara- 
\ tory to Applying an Art Limb How Soon to 

II Apply Art Limbs for Children Directions 
for Self-Measurement, etc , etc 

George R Fuller Co , Rochester, N Y 

HrmiclieHf Htiflnlo, I?oston, Philadelphia 


A BOON 

TO THE SMOKER 

To insme clean teeth a ^ 
sv*ect wholesome 
breath and impro\ - fi/ 
ed appetite for 
bieakfast 





HX + Thc 

delirious with 
n tunitg that grip* 
left' tuff mouth cool 
yr \ nfriflitd after using 
Retail, 30 cts a tube 
Wholesale, $2 50 a doz 


THE ANTIDOLOR MFG CO 

A Main St spnngMlh \ \ 

SEND LARGE TUBE FREE 


Anusol 

A. A. HEMORRHOIDAL 

Suppositories 


Name 
Address 


It is ten to one that in ^ our 
Hemorrhoid cases and other in- 
flammatory Rectal conditions, \ ou 
are now an Anusol Suppositoi les 
user and enthusiast 

If not, speak to a few of }our 
colleagues 

And we venture to say \ ou’ll 
soon be one 

| Sample on request 


MADE IN U.5.A. 

Furnished twelve in grey box 

WH1TE.RED AND BLACK LABEL 
AT BEFORE-THE-WAR PRICE. 

SCHERINGSGLATZ,!nc.NewYork 




' HAVE MADE 
WTMYEWKHEDUlW 
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, A SAFE , 
'■PRACTICAL ’» 
OfFlCETECHHlC- 


IOESERS 
INTRAVENOUS SOLUTIONS 

Sodium Iodide 

A sterile solution is sealed glass ampoules 20 cc 
contain 2 gm (31 grains) Sodium Iodide U S P 


ArtenTe and Mercury 
Sodium Iodide 
Solicylete end Iodide 
Sodium Salicylate 
Mercury Bichloride 
Mercury Oxyeyenlde 
Quinine D (hydrochloride 
HexemethyUnemine 
Calcium Iodide 


r ]" r HE beneficial effects of iodides 
especially of sodium iodide are 
enhanced and rendered almost cer- 
tain by introducing the drug directly 
into the blood stream 
In a broad class of cases including 
Asthma Rheumatism Orchitis late 
Sy phihs Gonorrheal secondaries Ar 
teriosclcrosis etc sodium iodide m 
tra'L enously injected secures results 
Loeser s Intravenous Solution of 
Sodium Iodide is properl} made in a 
scientific laborator} by scrupulousl} 
e\act methods 


It is stable uniform NON IRRI 
TATI N G — SAFE 
Intravenous administration of 
drugs is the coming therap} 

Its results are quicker, more certain 
The method prov es popular with 
the patient It gams prestige for 
the ph} sician 

It has passed the introductory 
stage — is rapidl} coming into general 
use Loeser s Intravenous Solutions 
are standard 

Clinical reports reprints list ox 
products price list directions for 
use etc sent to any physician on 
request 


New York Intravenous Laboratory 

100 West 21st Street New York 
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Why instruments of Stellite 
seldom need sharpening 

S TELLITE is an alloy of semi-precious metals, so 
combined that it surpasses all other metals in hard- 
ness This diamond-like hardness is inherent, per- 
manent, unchangeable 

Instruments made of Stellite take the keenest cutting 
edge Because of their extreme hardness, they hold their 
edge through the most difficult operations without resharpen- 
ing Impervious to heat 01 moisture, their edge is unaffected 
by boiling Instruments of Stellite therefore seldom require 
sharpening 

In addition to its remarkable hardness, Stellite is rustless, 
untarmshable, and non-corrosive Every quality surgery 
demands in instruments is found in Stellite It is the 
perfect metal for surgical instruments 


HAYNES STELLITE COMPANY 
Kokomo, Indiana 

Carbide and Carbon Building, 30 Hast 42nd Street, Ne* York 



GENUINE 

STILLE INSTRUMENTS 

We offer to the Surgeons a complete line of the best 
surgical instruments, made of the finest Swedish steel 
All our instruments are hand-forged, beautifully finished, 
correct m design and fully guaranteed 

Insure success of your operations by using the best 
instruments m the market 

Ask your dealer about STILLE instruments 

Stille -Werner Branch Office 

27 East 22 n a Street NEW YORK, N Y 
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We are now manufacturing 

SILVER-SAL VARS AN 

(The sodium salt of silver-diammo-dihydroxy-arsenobenzene) 

This has been used with success m Europe 
for more than two years past Silver-Salvarsan 
is m clinical use m the following New York 
hospitals and clinics 


Vanderbilt Clinic 
Skm and Cancer 
Bellevue 
Volunteer 


(Service of Dr Fordyce) 
(Service of Dr Stetson) 
(Service of Dr Parounagian) 
(Service of Dr Baketel) 


The physicians who are administering the prod- 
uct are well satisfied with the results obtamed 
Silver-Salvarsan effects a more rapid disappear- 
ance of the contagious lesions than the other 
forms of Salvarsan, and practically no reactions 
follow its administration 

SILVER-SALVARSAN 

is now ready for general 
~~~ distribution to the medi- 

1j) cal profession 


„ % 1 
ML ! 

: 

L I 
1 


HA 

:Q 


TRADE M \KK 
FrG U ^ TAT OFF 


A' ^ etz Laboratories, Inc. 

-Or? ^ One~Twent)-Two Hudson Street, Hen York 



A New Gynecology 

From the chapters on Embryology, Developmental Anomalies, Anatomy, 
and Physiology the reader is earned logically forward mto the intncacies of 
anamnesia, physical examination, and laboratory investigations 

When the chapters on the practice of gynecology are reached, all the pro- 
cedures that have found a stable setting in practice are considered, and usually 
more than one method is offered 

A most instructive chapter is that devoted to the hygiene and proper care of 
adolescent girls All too frequently gynecologic text-books are so crammed with 
surgical therapeutics as largely to exclude prophylactic measures and immediate 
medical and hygienic treatment of conditions that, if not cured in the early stages, 
will certainly attain surgical proportions 

The general practitioner will find a wealth of suggestions as to office and bed- 
side treatment of gynecologic patients Special consideration is given to the 
endocrine system in its relation to the functional aberrations of women, and that 
which is required by the gynecologist has been clearly set forth 

In such special complaints as local skin affections and backache, Doctor 
Anspach has called to his aid the services of skilled specialists, who give to these 
subjects a breadth of view that is not to be found in the usual text-books on 
gynecology Here, for the first time, the therapeutic value of radium and the 
Roentgen ray has received adequate consideration Full working instructions as 
to the choice of cases and the application of these remedies in the treatment of 
carcinoma and myoma of the uterus and myopathic hemorrhages are given That 
able roentgenologist, Dr Henry Pancoast, has brought this portion well abreast 
of the times 

The work is most comprehensive, and deals in a highly instructive way not 
only v ith diseases of women, but also with those coincident renal and abdominal 
lesions that are frequently encountered in the course of gynecologic affections 

By BROOKE M ANSPACH, M D 

Associate m Gynecology, University of Pennsylvania 
Octavo 758 Pages 526 Illustrations 
5 Colored Plates Cloth $9 00 


J B LIPPINCOTT COMPANY, Philadelphia (Annals) 

Please forward one copy ANSPACH GYNECOLOGY — Price $9 00, 
which I will pay withm 30 days 

Name 

Street 

T own 


S 


State. 




Effective January 1st 1921 


Descuptive List No 29 - chan P c-ibie Without Nonce 

Copyright 1921 Dari* A Geek Inc 
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Sterile Siirgical Sutures 


KalmeriD 


217-221 Buffield Street •=■ Brooklyn, N.Y.. U.S A. 


Qaustro-Thermal Catgut 

Boilable 


/PLAUSTRO-THERMAL, meaning enclosed heat , 
^ is descriptive of the improved method of heat 
sterilization The principle of the method consists 
in applying the heat after closure of the tubes, thus 
avoiding all the chances of accidental contamination 


The sealed tubes are submerged m a bath of 
cumol — the high boiling hydrocarbon The tem- 
perature of the cumol bath is gradually elevated 
until at the end of six hours the maximum of 165° C 
(329° F ) is reached This temperature is main- 
tained for five hours, and is then allowed to slowly 
decline The temperature curve is graphically rep- 
resented by the chart shown below 


It is obvious, therefore, that sterility is abso- 
lutely assured The sutures, being stored in their 
original tubing fluid and reaching the surgeon's 
hands sealed within the tubes m which they were 
sterilized, are removed from all the chances of con- 
tamination incident to the customary method of 
sterilizing the strands in open tubes 


Sterilization by this integral method is made 
feasible through the use of toluol as the tubing 
fluid The discovery of the value of toluol for this 
purpose was the outcome of an investigation aimed 
at finding a suitable fluid to replace chloroform 
The latter was formerly m general use, but was 
unsatisfactory because it was found to break down 
into chemical products which not only exerted an 
extremely harmful action on the collagen of the 


sutures but which were responsible for considerable 
wound irritation 

No other mode of sterilization so completely 
fulfills the exacting requirements for the production 
of ideal sutures as does 
the Claustro-Thermal 
method Through its 
use the natural physical 
characteristics of the 
strands are preserved, 
while the destruction of 
all bacterial life is abso- 
lutely assured 

Claustro-Thermal 
sutures are not impreg- 
nated with any germi- 
cidal substance, and con- 
sequently they exert no 
bactericidal influence m 
the tissues 

This product em- 
bodies all the essentials 
of the perfect suture, 
such as compatibility 
with tissues, accuracy of size, maximum tensile 
strength, perfect and dependable absorbability, and 
absolute sterility 

Reprints of original articles relating to the 
Claustro-Thermal method will be sent upon request 



Standard Packaci 
Contaunnp One Dozen Tuben 
of a Kind and Size 


Hours I 2 3 4* 5 6 7 0 9 10 11 12 13 If 15 16 T7 10 19 



List of Claustro-Thermal Catgut 

Approximate]} Sixt> Inches m Each Tube 


Plain Catgut 
10-Day Chromic Catgut 
20-Day Chromic Catgut 
40-Day Chromic Catgut 

Sizes 000 00 0 1 


Product No 10") 
Product No 125 
Product No 11" 
Product No 18% 
2 3 4 


Claus tro-Thrrmal sc err-** are 1 v l T-U cr **tnrtrr* t * e m* i x r* 


Price m U. S. L. 

Per dozen tubes (<mbject to a standard quanmj dreojnO '1 GO 

Please specif} clear!} the Pronucr NLxnrns a^d dr -H 


O* *TI LI * ~ 



Kalmerid Catgmt 

An Improved Germicidal Suture 
Superseding Iodized Catgut 


Tf/'ALMERID CATGUT is not only sterile, but, 
being impregnated with potassium-mercuric- 
jodide — a double iodine compound — the sutures exert 
a local bactericidal action in the tissues 


The older practise of impregnating catgut with 
the ordinary crystalline iodine for this purpose was 
at best an unsatisfactory method, since the anti- 
septic power was but slight and transient The 
most serious deficiencies of such iodized sutures, 
however, w r ere their instability and weakness aris- 
ing from exposure to light, the deterioration 
resulting from the continuous and unpreventable 
oxidizing action of the iodine, and the disintegration 
of the sutures when heated Moreover, the decom- 
position products of iodine caused such sutures to 
be irritating 

These serious disadvantages of iodized catgut 
hn\e been overcome through the use of potassium- 
mei cunc-iodide instead of iodine This double salt 
of iodine and mercury, the chemical formula of 
which is HgU 2KI, is one of the most active germi- 
cides known, exerting a killing action on bacteria 
about ten times greater than that of iodine It 
does not break down under the influence of light 
or heat, it is chemically stable, and, m the pro- 
portions used, is neither toxic nor irritating to the 
tissues It interferes in no way with the absorp- 
tion of the sutures, and is not precipitated by the 
proteins of the body fluids 


Kalmerid catgut, m addition to its bactericidal 
attribute, embodies all the essentials of the perfect 
suture It is perfectly compatible with the tissues, 
its absorbability is dependable, and its tensile 
strength is particularly good 

Two Varieties — To meet the requirements of 
different surgeons tw r o kinds of Kalmerid catgut 
are prepared — the boil able, and non-boilable 

Boilable Grade — This variety is prepared for 
surgeons who prefer a boilable suture, such as 
the Claustro -Thermal product, but possessing 
bactericidal properties m addition The boilable 
grade, therefore, besides being impregnated with 
potassium-mercuric-iodide, embodies the desirable 
physical characteristics of the Claustro-Thermal 
sutures It has the same moderate degree of flexi- 
bility, it is the same in appearance, it is tubed m 
the same improved storing fluid— toluol, and, after 
impregnation with potassium-mercuric-iodide, it 
further receives the Claustro-Thermal steriliza- 
tion — that is, heat sterilization after closure of the 
tubes 

Non-Boilable Grade — This variety is extreme- 
ly pliable as it comes from the tubes It is made 
for those surgeons who have been accustomed to 
the flexibility of iodized catgut 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


List of Kalmerid Catgut 

Approximately Si^ty Inches in Each Tube 


Boilable Grade 


Plain Catgut 
10-Day Chromic 
20-Day Chromic 
40-Day Chromic 


Product No 1205 
Product No 1225 
Product No 1245 
Product No 1285 

Sizes 000 00 


Non-Boilable 


Plain Catgut 
10 -Day Chromic 
20-Day Chromic 
40-Day Chromic 


Grade 

Product No 1405 
Product No 1425 
Product No 1445 
Product No 1485 


0 12 3 4 


Please specify clearly the Product Numbers and Sizes desired 


Kalmend sutures are unaffected by ape or light, or by the extremes of climatic temperatures 


Price in U S A 

Per dozen tubes (subject to a standard quantity discount) 53 60 

In packages of tnehe tubes of a kind and size as illustrated on first page 


\ 
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Kalmerid Kangaroo Tendons 

Two Varieties — Boil able and Non-Boilable 


f’JpHESE are the sutures par excellence for those 
procedures in which post-operative tension is 
excessive, or long continued apposition necessary, 
such as in herniotomy, and m tendon and bone 
suturing Kalmerid kangaroo tendons are not only 
sterile, but, in addition, they are impregnated with 
potassium-mercuric-iodide, which enables them to 
exert a local bactericidal action m the tissues 
The impregnating and sterilizing methods are the 
same as practised in the preparation of Kalmerid 
catgut, and described on the preceding page 

They are genuine kangaroo tendons, they are 
round, smooth, straight, of uniform contour, and 
possess a tensile strength about twice that of the 
best catgut of equivalent size 

Because of their greater strength some surgeons 
prefer these tendons to catgut, particularly m the 
finer sizes, for general intestinal, muscle, fascia, and 
skm suturing 

Absorption Time— The tendons are chromi- 
cized, and so accurately is the chromicizmg process 
regulated that each size, whether it be the finest 
or the coarsest, will maintain apposition m fascia 


or m tendon for approximately thirty days Short- 
ly after that period the sutures, with their knots, 
will be completely absorbed 

Two Varieties — Kalmerid kangaroo tendons 
are prepared in two grades — boilable and non-boil- 
able 

The Non-Boilable tendons are extremely 
pliable and consequently require no moistening 

The Boilable tendons are quite stiff as they 
come from the tubes, but may be rendered pliable 
by moistening m sterile water preliminary to use 
The smaller sizes will be sufficiently softened by 
fifteen minutes immersion, while the larger sizes 
should be immersed for about thirty minutes 
Either sterile water, or an aqueous bactericidal 
solution made with Kalmerid tablets — 1 5000 — 
should be used 

Before immersion, the toluol, which is very 
volatile, should be allowed to evaporate so that 
the water may have access to the sutures 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


List of Kalmerid Kangaroo Tendons 

Each Tube Contains One Tendon ^ Lengths Vary From 12 to 20 Inches 

The Non-Boilable Grade is Product No 370 
Boilable Grade is Product No 380 


Tendon Sizes 

Ex Fine 

- Sizes ^ 

Fine Medium 

Coarse 

Ex Coarse 

Standardized Sizes 

0 

2 4 

6 

8 


Please specify clearly the Product Number and Sizes desired 
Kalmend kangaroo tendons are unaffected by age or light, or by the extremes of climatic temperatures 


Price in U. S. A. 

Per dozen tubes (subject to a standard quantity discount) $3 60 

In packages of twelve tubes of a kind and size as illustrated on first page 


Actual Sizes 

000 

00 

0 

1 

2 

3 

4 

6 — 

8 — ■ ■■ 


Standardized Sizes 

The Established Metric System of Catgut Size^ 
is Now Used For All Sutures 

][N conformity with the long recognized need for a unified system 
of sizes, the standard metric catgut scale has been extended 
to embrace all sutures, including kangaroo tendons, silk, horsehair, 
silkworm gut, and celluloid-linen thread 

The advantage of this standardized system is obvious 
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Conti led- 



Miscellaneous Sutures 

Boilable 

Sterilized b} Heat After Closure of the Tubes 


350 

360 

390 

400 

450 

460 

480 

490 

600 

Price 


Approximate Quantity 
in Each Tube 

Celluloid-Linen Thread 60 Inches 
Horsehair Four 28-Inch Sutures 


Plain Silkworm Gut Four 14-Inch Sutures 00, 0, 1 

Black Silkworm Gut Four 14-Inch Sutures 00, 0, 1 

White Twisted Silk 60 Inches 000, 00, 0, 1, 2, 3 

Black Tv isted Silk 60 Inches 000, 0, 2 

White Braided Silk 60 Inches 00, 0, 2, 4 

Black Braided Silk 60 Inches 00, 1, 4 

Catgut Circumcision Suture 30 Inches With Needle 00 

mD.S A — Per dozen tubes (subject to a 

standard discount on quantities) $3 60 

packages of twehe tubes of a kind and size as illustrated on first page 

Minor Suiures 
Short Length - Without Needles 
Sterilized by Heat After Closure of the Tubes 


Stand nrdized 
Sizes 

000 , 00 , 0 

00 

00 , 0 , 1 
00, 0, 1 
000, 00, 0, 1, 2, 3 
000 , 0 , 2 
00, 0, 2, 4 
00, 1, 4 


30 Inches With Needle 


Product 

No 


Approximate Quantity 
m Each Tube 

Standardized 

Sizes 

802 

Plain Catgut 

20 Inches 

00, 0, 1, 2, 3 

812 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

822 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

862 

Horsehair 

Two 28-Inch Sutures 

00 

872 

Plain Silkworm Gut 

Two 14-Inch Sutures 

0 

882 

White Twisted Silk 

20 Inches 

000, 0, 2 

892 

Umbilical Tape 

Two 12-Inch Ligatures 


Pnce in U. § A — Per dozen tubes (subject to a 



standard discount on quantities) 

$1 80 


In packages of twelve tubes of a kind and size as illustrated on first page 


Emergency Sutures 
With Needles 

Sterilized by Heat After Closure of the Tubes 


Product 

No 


Approximate Quantity 
in Each Tube 

Standardized 

Sizes 

904 

Plain Catgut 

20 Inches 

00, 0, 1, 2, 3 

914 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

924 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

964 

Horsehair 

Two 28-Inch Sutures 

00 

974 

Plain Silkworm Gut 

Two 14-Inch Sutures 

0 

984 

White Twisted Silk 

20 Inches 

000, 0, 2 


Price m U § A 
Per dozen tubes (subject to a 


EMERGENCY /1EEDLE* 
Suitable for Skia Muscle crTendon 
. /feedto faraped to 5u tot to 


standard discount on quantities) $3 60 ^ 

In packages of twel\ e tubes of a kind and size as illustrated on first page 



Potassium-Mercurnc-Iodide 

Germicidal Tablets 

Trade KaLMERiD Name 


To Supersede 
Bichloride of Mercury 
Iodine 

Carbolic Acid 
and the 

Cresol Preparations 


TC\>r disinfection of suture tubes* 
^ skin, hands, utensils, excreta, 
irrigation and disinfection of infected 
wounds, fistulas, sinuses, and ulcers, 
irrigation of the mucous membranes 
of the upper respiratory and genito- 
urinary tract 

TIT - almend tablets are readily soluble 
in water, m 85 per cent alcohol, 
and m 85 per cent acetone Equal 
to bichloride of mercury m germi- 
cidal potency, and more potent than 
other mercury or iodine salts Less 
poisonous and less irritating than 
mercuric chloride or tincture of iodine 
Strongly germicidal in the presence 
of blood, pus, or mucus, because, 
unlike bichloride, potassium-mercuric- 
lodide does not coagulate or precipi- 
tate proteins 

Reprints of original articles 
and pamphlet on uses 
sent upon request 

Each tablet represents 0 6 gram 
{IV 2 grains) 

Potassium-Mercuric-Iodide 

Price 

Per bottle of 100 tablets $3 

A standard discount is allowed 
on ongi nal packages of one dozen bottles 


Obstetrical Sutures 

Product No 650 

For the Immediate Repair of Perineal Lacerations 

Each tube contains two 28-mch sutures of 40-day chromic catgut 
one of which is threaded upon a large full-curved needle 

Pnce m U S. A 

Per tube (subject to a standard discount on quantities) $ 



Each tube in a package as illustrated 
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Have You Seen the Latest Material from 
the Foreign Journals? 


VALUABLE 

FOREIGN 

MATERIAL 

LOST 


TRANSLATIONS 

AND 

ABSTRACTS 
MADE 
FOR YOU 


AN EASY 
METHOD 
OF KEEPING 
UP-TO-DATE 


SPECIMEN 
ABSTRACTS 
SENT GRATIS 


A vast amount of invaluable information appearing every month 
m the foreign medical journals is lost to American physicians be- 
cause they are unable to secure these journals or else because of 
their inability to translate more than one or two languages 

The Library Department of the American Institute of Medicine 
prepares, each month, a large number of abstracts of articles 
taken from foreign journals Translations are made from the fol- 
lowing languages 

French Spanish 

German Scandinavian 

Italian Russian 

By making use of the services of the Library Department any 
physician can easily keep m touch with the best material appear- 
ing m the foreign journals Tins Department also furnishes 
complete index and abstracts of all important ai tides appearing 
m the American, Canadian and British journals 

The complete "Survey” is carefully indexed and classified accoid- 
mg to subject, printed m loose leaf form and furnished m 
convenient library size ring binder Abstracts on all medical 
subjects may be had, or if desired only those abstracts relating 
to one particular subject will be sent 

Physicians who would like to know about the work of the 
Library Department of the American Institute of Medicine 
are requested to fill out the attached coupon Explana- 
tory literature and specimen index and abstracts will 
be sent by return mail coupon 

AMERICAN 
INSTITUTE OF 
MEDICINE 

13 East 47th Street 
New York City 

A • Date 1921 

/American Please send literature con- 

taining detailed information 

T ■ # jl X. 1 * * about the Libran Depart 

Institute of Medicine 

terested i * 

13 East 47th Street 

(Name o r subject) 

NEW YORK CITY 


(Please pr nt) 


State 

<\ of S , 4-1) 
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C OMPLETE clinical 
data in respect to 
dosage, technic, etc Im- 
mediate deliveries to U S 
Bureau of Standards for 
measurement Full par- 
ticulars on request 


SALTS (Purity as specified) 

NEEDLES — Invaluable m cer- 
tain malignant conditions 

UNIVERSAL APPLICATORS (Gold, 
silver, etc Shape tubular) 

FLAT APPLICATORS (Size and 
Radium content as desired) 

EMANATION APPARATUS IN- 
STALLATIONS 


The W. L. Cummings Chemical Co. 


WORKS AND LABORATORIES 


LANSDOWNE 


PHILADELPHIA 


The Peculiar Advantage 

of the 

Marvel “ Whirling Spray” Syringe 

is that The Marvel, by its centnf- 
ugal action dilates and flushes 
A the vaginal passage with a volume 
r v \ °f whirling fluid, which smooths out 

\ ,1 the folds and permits the injection 
\ I to come in contact with 

\ v V its entire surface 


Prominent physicians and gynecologists 

everywhere recommend the MARVEL 

Syringe in cases of Leucorrhea, Vagim- yfr \ 

tis, and other Vaginal Diseases It > 

always gives satisfaction 

The Marvel Company was awarded the Gold Medal, 
Diploma and Certificate of Approbation by the 
Societe D’Hygiene de France, at Pans, Oct. 9, 1902 

All Drvggtsls crd Dealers in Surgical Instruments sell tt For 
literature , address 


MARVEL COMPANY, 25 W. 45th St., New York 
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| The Trend of the Times 

H bnngs about gieat changes The seeming miracle of ten or fifteen years 

B ago is a common occurrence today How many military stiategists vould 

B have thought m the year 1905 that the outcome of a great woild var 

B would hang upon aeroplanes, submarines, ti actors, etc , and yet where 

m would the Allies have been if they had not adopted these and kept up 

( with the times ? 

g It is the same sort of methods that win out in any line In Ufological 

jj work it is the urologist who keeps up with the times by taking advantage 

M of modem improved instruments and methods that handles intricate cases 

H the most successfully 


Greenberg’s Operating Composite 
Cysto-Urethroscope 

is the instrument of the hour for all urethral and bladder work Through 
it the operator observes the interior of a uretha or bladdei , as if view ed 
with daylight 

It is an accomplished and versatile assistant 111 


Observation 

Irrigation 


Cauterization 

Fulguration 

Instrumentation 


Medication 
C atheterization 


§1 The most eminent urologists not only approve of Greenberg’s Operating 
jj Composite Cysto-Urethroscope but consider it one of the best on the market 

§§ Full particulars are contained in Bulletin No 14 May we mail you one? 

| The Kny-Scheerer Corporation of America 

■ 56-58 West 23rd Street New York City 
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Anesthesia 

plus 

Antisepsis 

TN their report of an experiment to determine the 
A antiseptic action of certain local anesthetics, Macht 
and associates ( Journal of Urology , August, 1920) con- 
clude in part as follows . 

“It was found that some of the drugs, notably cocaine 
and novocaine, possess no antiseptic powers whatever, 
while others, notably apothesine and benzyl alcohol, 
exhibit distinct antiseptic effects These findings are 
deemed to be of interest not only in relation to healing 
of wounds, but also in respect to a direct effect on the 
flora of certain organs, notably the bladder and urethra ” 

With respect to the action of local anesthetics on 
the gonococcus the authors say 

“Cocaine and novocaine solutions were found to be 
without any antiseptic action against the colon and 
staphylococcus and were not tested against the gono- 
coccus 99 

And again: 

“Apothesine killed the gonococcus in five minutes in 
strengths of 1, 1 5 and 2 per cent or over In 0 5 per 
cent solutions a few colonies survived These did not 
appear for forty-eight hours, showing an inhibitory or 
antiseptic action even in 0 5 per cent solutions 

Considering everything— anesthetic efficiency, anti- 
septic value, comparative freedom from toxicity — 
Apothesine is without question the most desirable 
local anesthetic available 

For the general surgeon a special tablet (H T 221) 
dissolved in one ounce of water makes a 1% solution 
of Apothesine in Adrenalin 1 100,000 

Parke, Davis & Company 
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The Perfect 

Surgical 

Manicure 

A perfect surgical 
manicure requires abso- 
lute sterilization without 
irritating the skin The 
use of Hyclorite m con- 
junction with a mild 
soap performs these func- 
tions perfectly. 


C7IRST, wash and brush the hands with warm 
t 1 water and a bland soap Then wash them twice 
tv for two minutes m a 1% solution of Hyclorite 
If speed is essential, wash once for two minutes m 
a 50% solution 

Hyclorite not only has remarkable germicidal 
strength, but also the ability to clean the skm of 
excess epithelial cells, as well as fatty and sebaceous 
secretions of the pores Hyclorite \\ ill not 
irritate the skm 

Hyclorite is the only sod hypochlorite 
(sol ) on the American market that is 
accepted by the Council of Pharmacy and 
Chemistry of the A M A (N N R ) 


HtULORlTal 



Write for Sample and Literature to 

BETHLEHEM LABORATORIES, Inc. 

BETHLEHEM, PA 

Manufactured b\ for 

General Laboratories Bethlehem Laboratories, Inc. 

Madison Wts Bethlehem, Pa 
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Winning the Patient’s Confidence 

F EW patients have any real knowledge of medicine or 
surgery Yet they form their own opinion of a prac- 
titioner’s ability How^ By his manner, his skill, above 
all by the character of his office and its equipment 

The greater the physician’s obvious technical resources, 
the greater must be the confidence that his patients have 
m him 

A modern office equipment convinces the patient that 
modern methods in diagnosing and treating disease are 
employed It is not only a technical aid in practice It 
inspires confidence 

No single piece of apparatus is of such general utility as a good 
X-ray equipment, and none that testifies more eloquently to the 
physician’s resourcefulness All practitioners recognize the diagnostic 
and therapeutic importance of the X-ray Because he thinks that 
the taking of a radiograph requires special engineering knowledge, 
many a physician hesitates to install an X-ray equipment and there- 
by fails to satisfy his professional desire for thoroughness The truth 
is that the actual manipulation of the X-ray apparatus is as easily learned 
as that of the mechanical and electrical appliances with which most practi- 
tioners are familiar 

The Victor X-Ray Corporation places its facilities and its long 
experience at the disposal of all practitioners It will gladly send a 
technically informed representative to a physician who appreciates 
at its full \\ orth the aid that the X-ray can lend him in his practice, 
but who wants engineering guidance No obligation is incurred 
The physician who installs a Victor machine is entitled to receive 
Victor Sen ice This means that if his apparatus needs attention he 
does not have to communicate with the factory The nearest Victor 
Service Station sends an expert, a man able to locate the source of 
trouble in a few moments Victor Service is so organized that Victor 
apparatus need not be idle for many hours or days 

It is the purpose of Victor Service not only to help the physician 
in such emergencies, but also to give him mechanical and electrical 
guidance if he asks it, so that he may know how to secure the best 
results w ith his apparatus 

As part of this Service policy the Victor X-Ray Corporation pub- 
lishes a periodical called “Service Suggestions” in w hich X-ray progress 
is recorded primarily for the benefit of Victor clients Others may 
find ‘Service Suggestions” of value It will be sent to them on 
request 

Victor X-Ray Corporation 

Qeneral Offices and Factory 

Jackson Blvd. at Robey St. Chicago 

Sales Offices and Service Stations in all principal cities 


The Bard-Parker Knife Has Solved the Problem 

of Sharp Scalpels 

It’s SHARP! 



For circular showing all 
blades, ask your dealer, 


or write us 


PRICE IN UNITED STATES 


Handle and 12 blades, 6 each size, as illustrated, (£9 CA 

Blades, $1 50 per dozen Handles $1 00 each » •vvf 

BARD-PARKER CO., Inc., 37 East 28th St., New York 



THE BATTLE CREEK SANITARIUM AND HOSPITAL — Established 1866 

Medical Surgical Orthopedic 

Neurological Obstetrical Reconstructive 


Educational Departments 

Training School for Nurses Normal School of Plnsicil Education School of Home Economics and Dietetics 
Students receded on favorable terms Registered trained nurses, dietitians and plnsical directors supplied 

Descriptive literature mailed free upon request 

THE BATTLE CREEK SANITARIUM 

Box 234, BATTLE CREEK, MICHIGAN 
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MeiHekth e Test Yourself 

f* * a i ^ ^ 

fyoint for Poirit With any OtherjCatgut 
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See Descriptive Insert Pages 

Mmvrs $r (@M€JK-Inc, 
217-221 Duffield St - Brooklyn, N Y 



A New Remedy and Its Preparations 

BENZYL BENZOATE 

(Ol Highest Purity) 

f 

An efficient and safe non-narcotic antispasmodic to smooth muscular 
tissue, especially to that of the abdominal viscera, the circulatory and 
respiratory systems. A mild sedative to the central nervous system 

SOLUTION OF BENZYL BENZOATE— MISCIBLE, H. W. & D., 20 PER CENT 

Mixes smoothly with aqueous preparations and is quite palatable 
when sufficiently diluted with water or milk and sweetened 

CELATIN GLOBULES OF BENZYL BENZOATE, H. W. & D„ S MINIMS EACH 

These are convenient to carry, the dosage is easily adjusted and 
they may be ingested by simply swallowing with water* 

AMPULES OF BENZYL BENZOATE, 0.5 C.C. EACH, DILUTED WITH OLIVE OIL 

For intramuscular ir^ection Sterile and ready to use 

Literature and Spectmens Upon Requett 

HYNSON, WESTCOTT & DUNNING 

BALTIMORE 


ff f 

Pituitary Liquid 1 An Incomparable Product 


is the perfect preparation of Pos- 
terior Pituitary active principle 
It j too, is without preservatives — 
J* c c obstetncal, 1 c c surgical 

Corpus Luteum 

( Armour ) 

is true substance and will give 
results Powder 2 and 5 gr cap- 
sules and 2 and 5 gr tablets 

Surgical Catgut 

Ligatures 

Plain and chromic, regular (60 
inch) cmergenc} (20 inch) Iodized 
(60 inch) 

Strong and sterile 



LABORATORY 


The Suprarenalm (Epinephnn U S P.) 
preparations are now available 

Suprarenahn Powder - - - 1 gram vials 
Suprarenalm Solution, 1 1000- 1 oz bottles 
Suprarenahn Ointment, 1 1000 - - tubes 

Suprarenalm designates the astnngent, 
hemostatic' and pressor principle of the 
Suprarenal Gland as isolated by the 
Armour chemists 

Suprarenalm Solution is the incomparable 
preparation of the kind It is water- white, 
stable and non-imtating and is entirely 
free from chemical preservatives 

Suprarenalm ointment is bland 
and its effects very lasting 

AR M O U R COM PANY 


CHICAGO 


UG2J 



Gastron 

“arrives” 

For a long time GASTRON was “the thing beyond ” the product; 
to-be — an extract of the entire stomach glands, alcohol-free The - 
- idea that this vould be of great interest and importance to the 
physician was persistent 

- Now GASTRON, the reality, actually representative of the gastric 
gland tissue juice m active principles, in -complex properties — 
obtained by acid-aqueous-extraction — has “ arrived,” through 
actual clinical trials, as a reliable and efficient resource m dealing 
with disorders of gastric function v 

N B — GASTRON contains no sugar 

Fairchild Bros. & Foster 

New York ' " 


Valentine’s Meat-Juice 

In Diarrhoea, Dysentery and Cholera 
Infantum, in the Wasting and Febrile 
Diseases o£ Children, and in the treatment 
of Weak Babies, the Ease of Assimilation ; 
and Power of Valentine’s Meat-Juice to 
Restore and Strengthen has been demon- 
strated in Hospitals for Children 

Diseases of Children 

v W. T. Watt, M* D., Director Imperial Medical 
College , Tientsin, China * “In cases of Infantile 
Diarrhoea, which weakens and debilitates a child rapidly, 

I have found Valentine's Meat-Juice a great stimu- 
lant and quick restorative of vitality Three years ago 
^Tiiyu an epidemic broke out In Tientsin, I ordered my 
staff to try your Meat-Juice, which justified all ex- 
pectations, having been satisfactory to patients and 
physicians alike 

For Sale by American and European Chemists and Dructfst*. 

VALENTINE'S MEAT-JUICE CO.. , 

RICHMOND, VIRGINIA. U. S. A. 

A. N 8 





ITS WIDE THERAPEUTIC SCOPE AND GREAT SUPERIORITY ARB BECAUSE IT IS 


t More powerful than bichloride 

2 Non-polsonous 

3 Does not coagulate albumin 

4 Does no Injury to membrane^ 

B Docs no damage to tissues 


6 Does no! breakdown granulation 

7 Causes no Irritation 

8 Possesses marked mtelgetlc por er 
0 A promptly efficient deodorant 

tO AHa>s inflammation 


ACCEPTED BY COUNCIL ON 
RHARM jftWO CH EM , A M A 


A SAMPLE TO ANY PHYSICIAN AND 
LITERATURE SHOWING WHAT 
CHINOSOL HAS ACCOMPLISHED 


/f'V sixhalfgram tablets 

CHINOS©!* 

{ALL FIGHTS KCSETCD> 

Intense Kon-Poisoncms, Ken Lmtafinc 
Antiseptic and Drotl (rant 

DmECTIONC OH BOTTOM OFjBOX; 
n y rc„trmr k? 

cthkcsol Co, Parole Pharp cd Yl 
PRICE SO CENTS, 
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Before and after Surgical Operations 
when the Stomach is Rejecting Food and 
it is Essential to Conserve the Vital 
' Forces, Valentine’s Meat- juice demon- 
strates its Ease of Assimilation and Power 
to Restore and Strengthen. 

John Keoy, Medical Officer in Charge- Edinburgh T7ar 
Hospital, Edinburgh, Scotland “ The Valentine's Meat- 
Juice has been used in this Hospital, and in cases of ex- 
treme exhaustion from sickness or wounds has been found 
a stimulant and food of great value " 

Dr. E. Duloroy, Physician Accouchcr to ike Inter- 
national Hospital , Paris, France: “A young accoucb6e, 
m a very weak: condition and suffering from stomach 
trouble, could retain no food, but was able to assimilate 
Valentine's Meat-Juice given at first fn small doses 
An improvement was quickly visible, the patient recovered 
her strength and is to-day m good health ” 

For Sale bj 'American and European Chemists'and Drusr*ts 

VALENTINE’S MEAT-JUICE CO. 

JSI RICHMOND. VIRGINIA. U. S. A 
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LATEST DUPBOVED , v 

PATENT ADJUSTABLE ; / v .. 

DOUBLE 8UT SOCKET 

" , *■ % 4 

Artificial Leg 

Warranted not to Chafe die Stamp 

PflfECT HT 6DM*NTE£D *gESfiC£gSf”"** < * 

- V f - ^ 

Thousand of our Slip Socket Legs ih>w berng worn ^ 

United State Government Manufacturer* 

\ - 

/ ■* ( 

fSTSend for Illustrated Catalogue - 

MINNEAPOLIS, MINNS, U. S. A. 


Pituitary Liquid 

U the perfect preparation of Pos- 
terior Pituitary, active principle 
It* too, ts without preservatives— 
H«*c*obatetncal, 1 c c surgical* 

Corpus Luteum 

(Armour) 

hr true substance and will give - 
results* Powder 2 and 5 gr cap* 
sake and 2 and 5 gr tablets 

s 

Surgical Catgut 
Ligatures 

Plain and chromic, regular (60 
inch) emergency (20 inch) Iodized 
(60 inch) 

Strong and sterile 



An Incomparable Prodod 

- Hie Suprarenalin preparations are 
available. ~ 

- Suprarenalin Powder - - - 1 grain YiAl$ 
Suprarenalin Solution, 1 :10G0 - to*. bottles 
Suprarenalin Ointment, 1 :10O0 - :• tubes 

Suprarenalin designates the astnhgen^ 
hemostatic and pressor principle of the 
Suprarenal Gland as isolated by the 
Armour chemists. s ’fvJ 

*• 1 L J 

Suprarenalin Solution is the inco m p a rable 
preparation of the kmd. It is water-white^ 
stable and non-imtatmg and is entirely 
free from chemical preservatives, <, : 

_ Suprarenalin ointment is bland 
and its effects very = lasting. 


CHICAGO 
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Established 68 Years 


He Has TWo Good Legs 

BOTH MADE BY MARKS 

Although a man may lose both his legs, he is not necessarily helpless 
By using artificial legs of Marks Patent he can be restored to usefullness 
One engraving is from a photograph of a man ascending a ladder He has 
two artificial legs substituting his natural ones With Marks Patent 
Rubber Feet with Spring Mattress he can ascend or descend a ladder, 
balance himself on the rungs, and have his hands at liberty He can work 
at a bench and earn good wages He can walk and 
mingle with persons without betraying his loss, in 
fact, he is restored to himself for all practical pur- 
poses 

With the old method of complicated ankle joints, 
these results could not be so thoroughly attained 

Over 54, ocx) made and sent to all parts of the 
world 

Purchased byYhe United States Government and many Foreign 
Governments 

Send for MANUAL OF ARTIFICIAL LIMBS containing 
384 pages with 674 cuts Instructions are gi\ en howto take 
measurements and obtain artificial limbs without lea\ing 
home 

A. A. MARKS 

696-702 Broadway, NEW YORK, USA. 



DO YOU KNOW 

You can buy a Surgeon’s Knife that is Sharp ? 

Bard-Parker Knife 



Ask your dealer or write us for illustrated circular 

Bard-Parker Company, Inc. 

37 E. 28th St, N. Y. C. 
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RESISTANCE 


The most acceptable measurement or indication of resistance and 
recuperation is a high Red Cell Count and 
Hemoglobin Index 

Loeser’s Intravenous Solution of Iron and Arsenic 

5cc contains 64 Mg (1 gram) Iron Cacodylate in sterile stable solution 
acceptable to the blood stream 

Proves the most positive and prompt method of increasing red cells and hemoglobin 

Indicated in:— 

Chlorosis Postfebrile Anemias 

Endocarditis Hemic Murmurs 

Malaria Cachexia of Tuberculosis 

Preoperative and Postoperative Anemias Cachecia of Cancer 

-Send for * Journal of Intravenous Therapy ,** Literature Reprints , etc 

New York Intravenous Laboratory 

100 West 21st St, New York, N. Y 

Producing Ethical Intravenous Solutions for the Medical Profession Exclusitel} 
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Harvey R. Pierce Co. 

EVERYTHING FOR THE 
SURGEON AND HOSPITAL 


PHILADELPHIA 
1801 Chestnut Street 


PITTSBURGH 
3°33 Jenkms Arcade 


THE HOUSE OF REAL SERVICE 


The S.S.WhiteNitrous-Oxid-and-Oxygen Apparatus 

Simple in Design and Operation 
Easily and Quickly Matiipulated 
Adapted to any Technique 

It responds instantly to any desired change in volume and 
accurately controls the delivery of the gases separate!}' or in 
fixed proportions This is a feature of great importance 

With the S S White Apparatus the operator may maintain 
continuous analgesia with the conscious co-operation of the 
patient, or surgical narcosis with any desirable degree of relaxation 
Thus it is perfectly satisfactory for minor or major surgerv, 
obstetrical work or for wound dressing 

S. S. White Nitrous-Oxid and Oxygen 

Pure Gases, produced especially for human inhalation The} 
assure the operator the maximum of safety in anesthetic procedures 
Complete line of S S JJ hue i\ 2 0-0 Apparatus dt scribed 
m Catalog “R” — free on request If rite for it 
For Sale b\ Surgical Supph Houses and Dental Depots 





The S. S. White Dental Mfg. Co. 

“Since 1844 the Standard” 

Philadelphia 

New^York, Chicago, Boston, Atlanta, Brooklyn, San Francisco, Oakland 
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Nervous debility, nervous exhaustion, and 
all asthenic affections of the nervous 
system, so prevalent to-day, will respond 
to treatment which will replenish the 
reduced mineral reserves of the system 
and supply the necessary phosphorus 
to restore degenerated nerve cells. 

Fellows' Syrup 

of the 

Hypophosphites, 

“The Standard Tonic for over fifty years/* 

contains the basic elements to ensure normal 
metabolism, together with the dynamic 
agents, quinine and strychnine, which 
make it a true stabilizer of shaken nerves 


Samples and literature sent upon request 


FELLOWS MEDICAL MANUFACTURING CO., Inc. 

26 Christopher Street New YorK, N Y, 


He Has Two Good Legs 

BOTH MADE BY MARKS 

Although a man may lose both his legs, he is not necessarily helpless 
By using artificial legs of Marks Patent he can be restored to usefulness 
One engraving is from a photograph of a man ascending a ladder He has 
two artificial legs substituting his natural ones With Marks Patent 
Rubber Feet with Spring Mattress he can ascend or descend a ladder, 
balance himself on the rungs, and have his hands at liberty He can w ork 
at a bench and earn good wages He can walk and 
mingle with persons without betraying his loss, in 
fact, he is restored to himself for all practical pur- 
poses 

With the old method of complicated ankle joints, 
these results could not be so thoroughly attained 
Over 54,000 made and] sent to all parts of the 
world 

Purchased by the United States Government and^many Foreign 
Governments 

Send for MANUAL OF ARTIFICIAL LIMBS containing 
384 pages, with 674 cuts Instructions are gi\en how to take 
measurements and obtain artificial limbs without lea\ing 
home 

A. A. MARKS 

Established 68 Years 696-702 Broadway, NEW YORK, U. S. A. 


\{ob7 5 ' /\)°l 

DO YOU KNOW 

You can buy a Surgeon’s Knife that is Sharp ? 

Bard-Parker Knife 


Ask your dealer or write us for illustrated circular 

Bard-Parker Company, Inc. 

37 E. 28th St., N. Y. C. 
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LOESERS intravenous solutions 


RESISTANCE 

The most acceptable measurement or indication of 
resistance and recuperation is a high Red Cell Count 
and Hemoglobin Index 

LOESER’S INTRAVENOUS SOLUTION OF IRON AND ARSENIC 

See contains 54 Mg (1 grain) Iron Cacodylate in sterile stable solution 
acceptable to the blood stream 

Proves the most positive and prompt method of increasing 
red cells and hemoglobin Indicated in — 

Endocarditis Hemic Murmurs 

Pericarditis Cachexia of Tuberculosis 

Chlorosis Cachexia of Cancer 

Preoperative and Postoperative Anemias 
Post febrile anemias 

Send for Journal of Intravenous Therapy * literature Reprints 

New York Intravenous Laboratory 

100 West 21st Street New York, N Y 

Producing Ethical Intravenous Solutions for Medica 
Profession Exclusively 
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To The Credit and Prestige 

—of the Surgeon 


RADIUM Is Being Used To Successfully Treat 


The Following Non-Mahgnant Conditions 


GENERAL SURGERY 


Deep Lesions 
HYPERTHYROIDISM 
LYMPHADENITIS, CHRONIC 
HODGKIN’S DISEASE 
CIRSOID ANEURYSM 
ACROMEGALY 
HYPERTROPHIED THYMUS 
LEUCHAEMIA 
SPLENOMEGALY 
SPLENIC ANAEMIA 
ARTHRITIS, CHRONIC 
ARTHRITIS DEFORMANS 
ACTINOMYCOSIS 


Superficial Lesions 

ANGIOMA 

PAPILLOMA 

POLYP 

NAEVUS 

LUPUS VULGARIS 

CONDYLOMA ACCUMINATUM 

TUBERCULOSIS, ULCERATIVE 

XANTHOMA 

LEUKOPLAKIA 

BLASTOMYCOSIS 

KELOID 


Write our Nearest Office 

Our complete service includes 
cooperation with the physician to 
the end that he may as quickly 
as possible acquire a first hand 
knowledge of the technique and 
dosage of radium therapeutic 
application 

The Radium Company of Colorado 

PRINCIPAL OFFICES— LABORATORIES 

RADIUM BUILDING DENVER, COLORADO 


/Lilc Colorado s Greatest Pre-Eminent ond Evcrbgtir^ 



QJic j^/ar/jofrt Conijjlck and Gmjiil J|acJiumHimJ>ciiVSenjcc 


SAN FRANCISCO 

502 MARKET ST 


BRANCH OFFICES 
CHICAGO 

PEOPLES GAS BUILDING 


NEW YORK 

50 UNION SQUARC 




DUODENAL BILIARY OUTFIT 

DEVISED AND USED BY DR B B VINCENT LYON 

Associate in Medicine -Jefferson Medical School Chief of Clinic of Gastro Enterogiccal Dept -Jefferson 
Hospital , Visiting Phj sician — Methodist Hospital 

Lyons Duodenal Biliary Outfit for diagnosis and 
treatment of Cholecystitis Choledochitis, and collection 
of Pancreatic and Biliary Secretions — consisting of 
One specially designed Metal Tip possessing obvious 
advantages for use on Gastric and Duodenal Tube^ 

One Special Glass moulded Rubber Duodenal Tube, 
graduated, with Glass Connection 
One Double Neck reversed Valve Rubber Bulb, with 
Tubing and Clamp 

Three assorted size Bottles for Gall-bladder contents 
One 250 CC Glass Graduate 
One 1 oz Glass Asbestos Packed Syringe 
One 300 CC Graduated Percolator w ith Metal Hanger, 

Tubing and Cut-off 

The Necessary Rubber Stoppers Bent Glass Connect- 
ing Tubes and Rubber Tubing to complete set 

The Syringe with Duodenal Tube and Special Lyon 
Tip can be used for the fractional examination of gastric 
duodenal contents — used also as a Duodenal Feeding 
Tube in case of Ulcer Cancer of the Stomach, Dilation 
of Stomach Nervous Vomiting certain diseases of Liver 
and after operation, on Stomach, or in any condition 
where food should not touch the Stomach 

The above Outfit complete, $12 00 

See Dr Allen 0 Whipple s article m Ma> , 1921, issue 
Annals of Surgery 

Nose , Throat and Ear Men write for new catalog 

THE PHYSICIANS SUPPLY CO. OF PHILA. 

Surgical Instruments, Hospital and Invalid Supplies 

N. W Cor 1 6th & Sansom St , Philadelphia 
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Chinosol 

IS THE BEST 

Antiseptic 


its wide therapeutic scope and great superiority are because it is 

1 More powerful than bichloride 6 Does not break down granulation 

2 Non-poisonous 7 Causes no irritation 

3 Does not coagulate albumin 8 Possesses marked analgetic power 

4 Does no injury to membranes 9 A promptI> efficient deodorant 

5 Does no damage to tissues 1 0 Alln> s inflammation 


ACCEPTED BY COUNCIL ON 
PHARM AND CHEM A M A 


A SAMPLE TO ANY PHYSICIAN AND 
LITERATURE SHOWING WHAT 
CHINOSOL HAS ACCOMPLISHED 





TheS. S. White Nitrous-Oxid-and-Oxygen Apparatus 

Simple in Design aud Operation 
Easily and Quickly Manipulated 
Adapted to any Technique 

It responds instantly to any desired change in volume and 
accurately controls the delivery of the gases separately or in 
fixed proportions This is a feature of great importance 

With the S S White Apparatus the operator may maintain 
continuous analgesia with the conscious co-operation of the 
patient, or surgical narcosis with any desirable degree of relaxation 
Thus it is perfectly satisfactory for minor or major surgery, 
obstetrical work or for wound dressing 

S. S. White Nitrous-Oxid and Oxygen 

Pure Gases, produced especially for human inhalation They 
assure the operator the maximum of safety in anaesthetic procedures 
Complete Live of S S White iV 2 0-0 Apparatus described 
in Catalog “ R ” — free on request If rite for it 
Tor Sale b\ Surgical Supph Houses and Dental Depots 

The S. S. White Dental Mfg. Co. 

“Since 1844 the Standard” 

Philadelphia 

New York, Chicago, Boston, Atlanta, Brooklyn, San Francisco, Oakland 




SPALTEHOLZ ANATOMY 

NEW THIRD EDITION « 

JUST PUBLISHED IN 9 

ENGLISH- 3 Vols. Cloth bound 

ANSPACH — A New Gynecology: 

There seems to be a distinct place for the text booh presenting the subject in 
necessary information and omitting such details as are not immediately required for practical purpose In this 
work the subject is so presented as to provide the student with the whole necessary information, and to act as a 
ready guide to the accurate diagnosis and the successful treatment of the gynecologic conditions The work gives 
a description of the normal structures and of the normal functions, and a review of the causes that produce the 
abnormal a summary of the manifestations of the abnormal and of the methods of treatment In addition to 
affections of the generative organs proper such diseases of the intestinal and urinary tract as are most frequently 
encountered in women have been considered Static backache sacro iliac Bpram toxic arthritis 

The work is most beautifully and elaborately illustrated and the original drawings are by leading artists 
It is written by Brooke M Anspach MD Associate in Gynecology University of Pennsylvania Cloth, S9 00 

SHE ARS-WILLI AMS— A Different Obstetrics: 

The Btrongly individualistic teachings of Dr Shears have been allowed to remain unchanged m this third edition 
of his celebrated practical work Changes will be found in and new material added to the subject matter of 
Metabolism of Pregnancy Syphilis in Pregnancy Toxaemias of Pregnancy, Anesthesia in Labor, Blood-pressure 
in Pregnancy and Caesarean Section New illustrations have been added including three colored plates 

Three large editions ha\ e been required in three and a half years because of the entirely different original, 
successful and practical method of handling the subject and because Shears gives you the things you generally are 
unable to find — little bedside hints — the reasons ‘why” founded on long experience — the right and the wrong 
way to use your hands your instruments, your every act is shown described in pictures It is written by 
George P Shears Professor of Obstetrics at the New York Polyclinic Medical School and Hospital and by 
Philip F Williams Instructor in Obstetrics Graduate School of Medicine University of Pennsylvania 419 
illustrations — S8 00 

WHITE-MARTIN— A Standard G. U . . 

For the past twenty-three years this work has been used by teachers students and practitioners wherever the 
English language is known The current edition is brought completely up-to date Advantage has been taken 
of the opportunity to introduce new illustrations to add a section on the prophylaxis of venereal disease to so 
modify certain sections as to make them more complete or more specific and to revise the index 

The 12th edition is by Edward Martin Commissioner of Health Commonwealth of Pennsylvania 
Benjamin A Thomas Professor of Urology in the Graduate School of the University of Pennsylvania and 
Stirling W Moorehead Surgeon to the Howard Hospital Philadelphia 424 engravings 21 colored plates 
Cloth, $8 50 

ROBERTS-KELLY — Fractures : 

The reader, whether engaged in private in industrial or in military sugery, will find the text has been thoroughly 
revised particular attention gn en to differential diagnosis and many valuable illustrations added many opinions 
on Surgical Therapeutics hav e been modified by the experiences and great clinical opportunities of the World War 
Another agency forcing a revision of old methods in tne treatment of broken bones is the advent in the United 
States of Workmen s Compensation Laws the forced payment from industrial plants and firms for hospital care 
and surgical treatment of injured employees has deepened the sense of responsibility of trustees surgeons and 
general practitioners By a great number of X-ray plates are indicated the types of injury met in the different 
bones and by the sides of these are placed illustrations of original drawings snowing the muscular attachments 
by which the usual deformity of the limb is caused 

By John B Roberts AM MD FACS Emeritus Prof of Surgery in the University of Penna Graduate 
School of Medicine and James A Kelly A M M D Attending Surgeon to St Toseph s St Mary s 
St Timothy a and Misericordia Hospitals Octavo 764 pages 1081 illustrations Cloth S9 00 

EMERSON — Clinical Diagnosis: 

This new edition of Emerson s Clinical Diagnosis is in every way a new book It co\ ers the complete field of 
clinical microscopy serology chemistry and physical chemistry so far as these subjects are of actual value in the 
diacDOsis of a patient There has been during the last few years so much progress in the subjects treated in thiB 
volume that every chapter has been completely rewritten and several new sections added especially those dealing 
with serology bacteriology the chemistry of the blood and the spinal fluid The methods described are those the 
author and his associates hav e found valuable and their use is illustrated by cases from the teaching wards of the 
medical schools with which he has been connected 

The author has alwav s had m mind the preparation of a book which should be not merely a manual for 
laboraton workers but a text-book for medical students in internal medicine and a manual for clinicians It is 
for this reason that the clinical aspect of the subject is emphasized in each section The author has enlisted in 
the rev tsion of this book the serv ices of all his associates It is the product of three clinics as w ell as of one man 
By Charles Phillips Emerson M D Professor of Medicine Indiana University School of Medicine 
Octavo 725 pages 150 illustrations Cloth, S7 50 
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X*IT\ BIOLOGICAL ClinilBTB 


Sterile Surgical Sutares 


y— — * t m at ♦r*r— v 

AALMERIU 


217-221 Buffield Street „ Brooklyn, N.Y.. U.S.A 


»W) wnujfitrrm s* h * 


A Wholesale Discount of 20% is accorded hospitals 
and surgeons on any quantity of sutures down 
to one gross Under a gross the list prices are net 


B&G Sutures are sold by practically all of the 
responsible dealers m suigical supplies, 01 mav he 
obtained, carnage paid, direct of the manufacturer 


Clamstro-Therinnia! Catgut 

B ©liable 


/PLAUSTRO-THERMAL, meaning enclosed heat, 
^ is descriptive of the improved method of heat 
sterilization The principle of the nfcthod consists 
in applying the heat after closure of the tubes, thus 
avoiding all the chances of accidental contamination 
The sealed tubes are submerged in a bath of 
cumol — the high boiling hydrocarbon The tem- 
perature of the cumol bath is gradually elevated 
until at the end of six hours the maximum of 165° C 
(329° F ) is reached This temperature is main- 
tained for five hours, and is then allowed to slowly 
decline The temperature curve is graphically rep- 
resented by the chart shown below 

It is obvious, therefore, that sterility is abso- 
lutely assured The sutures, being stored m their 
original tubing fluid and reaching the surgeon's 
hands sealed withm the tubes m which they were 
sterilized, are removed from all the chances of con- 
tamination incident to the customary method of 
sterilizing the strands m open tubes 

Sterilization by this integral method is made 
feasible through the use of toluol as the tubing 
fluid The discovery of the value of toluol for this 
purpose was the outcome of an investigation aimed 
at finding a suitable fluid to replace chloroform 
The latter was formerly m general use, but was 
unsatisfactory because it was found to break down 
into chemical products which not only exerted an 
extremely harmful action on the collagen of the 



sutures but which were responsible for considerable 
wound irritation 

No other mode of sterilization so completely 
fulfills the exacting requirements for the production 
of ideal sutures as does 
the Claustro-Thermal 
method Through its 
use the natural physical 
characteristics of the 
strands are preserved, 
while the destruction of 
all bacterial life is abso- 
lutely assuied 

Claustro-Thermal 
sutures are not impreg- 
nated with any germi- 
cidal substance, and con- 
sequently they exert no 
bactericidal influence m 
the tissues 

This product em- 
bodies all the essentials 
of the perfect suture, 
such as compatibility 
with tissues, accuracy of size, maximum tensile 
strength, perfect and dependable absorbability, and 
absolute sterility 

Reprints of original articles relating to the 
Claustro-Thermal method will be sent upon request 



20-Day Chronic Catjnit 
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Standard Packagf 
Containing One Dozen Tubes 
of a Kind and Size 


Varieties of Claustro-Thermal Catgut 

Approximately Sixt* Inches in Each Tube 

Plain Catgut Product No 105 

10-Day Chromic Catgut Product No 125 

20-Day Chromic Catgut Product No 145 

40-Day Chromic Catgut Product No 185 

Sizes 000 00 0 1 2 3 4 

Claustro Thermal Kuturcs ere unaffected bj up? lipht, or extreme* of c' rrati temper* terrs 

Price in U. S. A. 

Per dozen tubes (subject to the discount men aboic) P3 

Please specif* clearl* the Prodlct NlMBERS and ^tzes desired 


See Advertisement on Page 16 
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Kalmerid Catgut 

An Improved Germicidal Suture 
Superseding Iodized Catgut 


JT ALMERID CATGUT is not only sterile, but, being 
impregnated with potassium-mercuric-iodide— 
a double iodine compovnd—t he sutures exert a local 
bactericidal action in the tissues 

The older practise of impregnating catgut with 
the ordinary crystalline iodine for this purpose is 
at best an unsatisfactory method, since the anti- 
septic power is but slight and transient The 
most senous deficiencies of such iodized sutures, 
however, are their instability and weakness aris- 
ing from exposure to light, the deterioration 
resulting from the continuous and unpreventable 
oxidizing action of the iodine, and the disintegration 
of the sutures when heated Moreover, the decom- 
position products of iodine cause such sutures to 
be irritating 

These serious disadvantages of iodized catgut 
have been overcome through the use of potassium- 
mercuric-iodide instead of iodine This double salt 
of iodine and mercury, the chemical formula of 
which is HgU 2KI, is one of the most active germi- 
cides known, exerting a killing action on bacteria 
about ten times greater than that of iodine It 
does not break down under the influence of light 
or heat, it is chemically stable, and, in the pro- 
portions used, is neither toxic nor irritating to the 
tissues It interferes m no way with the absorp- 
tion of the sutures, and is not precipitated by the 
proteins of the body fluids 


Kalmerid catgut, m addition to its bactericidal 
attribute, embodies all the essentials of the perfect 
suture It is perfectly compatible with the tissues, 
its absorbability is dependable, and its tensile 
strength is particularly good 

Two Varieties — To meet the requirements of 
different surgeons two kinds of Kalmerid catgut 
are prepared — the boilable, and non-boilable 

Boilable Grade — This variety is prepared for 
surgeons who prefer a boilable suture, such as 
the Claustro-Thermal product, but possessing 
bactericidal properties m addition The boilable 
grade, therefore, besides being impregnated with 
potassium-mer cunc-iodide, embodies the desirable 
physical characteristics of "the Claustro-Thermal 
sutures It has the same moderate degree of flexi- 
bility, it is the same m appearance, it is tubed m 
the same improved storing fluid — toluol, and, after 
impregnation with potassium-mercuric -iodide, it 
further receives the Claustro-Thermal steriliza- 
tion — that is, heat sterilization after closure of the 
tubes 

Non-Boilable Grade — This variety is extreme- 
ly pliable as it comes from the tubes It is made 
for those surgeons who have been accustomed to 
the flexibility of iodized catgut 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


Varieties of Kalmerid Catgut 

Each Tube Contains Approximately Sixty Inches 


Boilable Grade 


Plain Catgut 
10-Day Chromic 
20-Day Chromic 
40-Day Chromic 


Product No 1205 
Product No 1225 
Product No 1245 
Product No 1285 


Sizes 000 00 


Non-Boilable Grade 


Plain Catgut 
10-Day Chromic 
20-Day Chromic 
40-Day Chromic 

0 12 8 4 


Product No 1405 
Product No 1425 
Product No 1445 
Product No 1485 


Please specify clearly the Product Numbers and Sizes desired 


Kalmerid sutures are unaffected by age or light, or by the extremes of climatic temperatures 


Price in U. S* A 

Per dozen tubes (subject to the discount given on preceding page) §3 

In packages of twelve tubes of a kind and size 


&V7S& GZCKJSV 

£17-221 Da meld strec* Brooklyn N \ USA 



Kalmerid Kangaroo Tendons 

Two Varieties — Boilable and Kon-Boilable 


npHESE are the sutures par excellence for those 
procedures m which post-operative tension is 
excessive, or long continued apposition necessary, 
such as m herniotomy, and in tendon and bone 
suturing Kalmerid kangaroo tendons are not only 
sterile, but, m addition, they are impregnated with 
potassium-mercuric-iodide, which enables them to 
exert a local bactericidal action in the tissues 
The impregnating and sterilizing methods are the 
same as practised m the preparation of Kalmerid 
catgut, and described on the preceding page 

They are genuine kangaroo tendons, they are 
round, smooth, straight, of uniform contour, and 
possess a tensile strength about twice that of the 
best catgut of equivalent size 

Because of their greater strength some surgeons 
prefer these tendons to catgut, particularly m the 
finer sizes, for general intestinal, muscle, fascia, and 
skm suturing 

Absorption Time— T he tendons are chromi- 
cized, and so accurately is the chromicizmg process 
regulated that each size, whether it be the finest 
or the coarsest, will maintain apposition m fascia 


or in tendon for approximately thirty days Short- 
ly after that period the sutures, with their knots, 
will be completely absorbed 

Two Varieties— Kalmerid kangaroo tendons 
are prepared m two grades— boilable and non-boil- 
able 

The Non-Boilable tendons c are extremely 
pliable and consequently require no moistening 

The Boilable tendons are quite stiff as they 
come from the tubes, but may be rendered pliable 
by moistening in sterile water preliminary to use 
The smaller sizes will be sufficiently softened by 
fifteen minutes immersion, while the largei sues 
should be immersed for about thirty minutes 
Eithei sterile water, or an aqueous bactericidal 
solution made with Kalmerid tablets— 1 5000— 
should be used 

Before immersion, the toluol, which is very 
volatile, should be allowed to evaporate so that 
the water may have access to the sutures 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


Varieties of Kalmerid Kangaroo Tendons 

Each Tube Contains One Tendon » Lengths Vary From 12 to 20 Inches 

\ 

The Non-Boilable Grade is P>oduct No 370 
Boilable Grade is Pi oduct No 3 SO 

Sizes 

Standardized Sizes 0 2 4 fa 8 

Former Tendon Sizes Ex Fine Fine Medium Coarse Ex Coarse 

Please specify clearly the Product Number and Sizes desired 
Kalmerid kangaroo tendons are unaffected by age or light, or by the extremes of climatic temperatures 


Price in U. S. A. 

Per dozen tubes (subject to the discount given on first page) S3 

In packages of tv, oh e tubes of a kind and size 


Actual Sizes 

000 

00 

0 

1 

2 

3 

4 

6 - — — . i ■ 

8 ■ ■ -i n . -■■ii ii 


Standardized Sizes 

The Established Metric System of Catgut Sizes 
is Now Used For AIL Sutures 

¥N conformity with the long recognized need for a unified system 
of sizes, the standard metric catgut scale has been extended 
to embrace all sutures, including kangaroo tendons, silk, horsehair, 
silkworm gut, and celluloid-linen thread 

The advantage of the standardized system is obvious 


D\\ 7S&GECAJ\n 

217-221 Duffield Street Brooklyn NX .USA 
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Miscellaneous Sutores 

Boilable 

Sterilized b} Keat After Closure of the Tubes 


Product 

No 

350 

360 

390 

400 

450 

460 

480 

490 

COO 

Price 


Approximate Quantity 
in Each Tube 

Celluloid-Linen Thread 60 Inches 
Horsehair Four 28-Inch Sutures 


Plain Silkworm Gut 
Black Silkworm Gut 
White Twisted Sjlk 
Black Twisted Silk , 
White Braided Silk 
Black Braided Silk 
Catgut Circumcision Suture 


Four 14-Inch Sutures 
Four 14-Inch Sutures 
60 Inches 
60 Inches 
60 Inches 
60 Inches 


Standardized 
Sizes 

000 , 00 , 0 

00 

00 , 0 , 1 
00, 0, 1 
000, 00, 0, 1, 2, 3 
000 , 0 , 2 
00, 0, 2, 4 
00, 1, 4 


30 Inches With Needle 


00 


m U § A — Per dozen tubes (subject to 

the discount given on first page) 

In packages of twelve tubes of a kmd and size 


Minor Sutures 

Short Length * Without Needles 
Sterilized by Heat After Closure of the Tubes 


Product 

No 


Approximate Quantity 
in Each Tube 

Standardized 

Sizes 

802 

Plain Catgut 

20 Inches 

00, 0, 1, 2, 3 

812 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

822 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

862 

Horsehair 

Two 28 -Inch Sutures 

00 

872 

Plain Silkworm Gut 

Two 14 -Inch Sutures 

0 

882 

White Twisted Silk 

20 Inches 

000, 0, 2 

892 

Umbilical Tape 

Two 12-Inch Ligatures 


Price 

m U § A, — Per dozen tubes (subject to 



the discount given on first page) 

$1 50 


In packages of twelve tubes of a kind and size 


With Needles 


Sterilized by Heat After Closure of the Tubes 


Product 

No 


Approximate Quantity 
in Each Tube 

Standardized 

Sizes 

904 

Plain Catgut 

20 Inches 

00, 0, 1, 

2,3 

914 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 

2,3 

924 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 

2, 3 

964 

Horsehair 

Two 28 -Inch Sutures 


00 

974 

Plain Silkworm Gut 

Two 14-Inch Sutures 


0 

984 

White Twisted Silk 

20 Inches 

o 

o 

o 

0, 2 



umma /ieedle: 

Suitable foi S\!ate!e,orTendon 
/tifd’es togbSitoto 


idon ( 

B J 


Price m U §* A 
Per dozen tubes (subject to 

the discount given on first page) 


S3 


In packages of twelve tubes of a kind and size 


Obstetrical Sutures 

Product No 650 

For the immediate Repair of Perineal Lacerations 

Each tube contains two 28-mch sutures of 40-day chromic catgut 
one of which is threaded upon a large full-curved needle 

Price in IL S A* 

Per tube (subject to the discount given on first page) S 35 

Each tube in a package 

D\\7S&G£CAJsc 

21“ 221 Duffield Strict Brooklyn N \ USA 


Potassium-Mercm ie-Iodide 
Germicidal Tablets 

Trade KaLMETFUP Name 

Passed by the Council on P and C 
American Medical Association 



To Supersede 
Bichloride of Mercury 
Iodine 

Carbolic Acid 
and the 

Cresol Preparations 
Phenol Coefficient 1100 

( Mercuric Chloride 4GS) 


F or disinfection of suture tubes* 
skin, hands, utensils, excreta* 
irrigation and disinfection of infected 
wounds, fistulas, sinuses, and ulcers, 
irrigation of the mucous membranes 
of the upper respiratory and genito- 
urinary tract 

K almend tablets are readily soluble 
m water, m 85 per cent alcohol, 
and in 85 per cent acetone Superior 
to bichloride of mercury m germi- 
cidal potency, and more potent than 
other mercury or iodine salts Less 
poisonous and less irritating than 
mercuric chloride or tincture of iodine 
Strongly germicidal in the presence 
of blood, pus, or mucus, because, 
unlike bichloride, potassium-mercuric- 
lodide does not coagulate or precipi- 
tate proteins 

Send for reprints of original articles 
and pamphlet on uses 
Each tablet contains 0 5 gram 
{V/i grains) P -M -I 

Price iia U §. A 

Per bottle of 100 tablets $3 


A wholesale discount of 25?& is allowed 
on original packages of ten bottles 


lodalb 

With Self-Fiilmg Applicator 


Iodine in Handiest Form 
For the Physician 
and for 

Industrial First Aid 


_ Protective Container-^ 
Sterile self-fillmtf dab 
inside of tube 
Tube breaks cleanly) 

at scored mark I j 

Glass | 
Tube — 


containing, 
Iodine 
Tincture 
USP 


For Puncture Wounds Cuts Lacerations 




Prices m U.S A 
Per carton of 100 Iodabs net S3 
1000 or more net 2 7 cents each 
5000 or more net 2 4 cents each 
Package of five 25 cents 







“BRIDGING THE GAP” 

A FORWARD STEP 

For the sole purpose of establishing a closer relationship 
with the foreign language publications our Managing 
Editor has spent the last two months in visiting Euro- 
pean medical centers to arrange for the more prompt and 
accurate abstracting of foreign medical literature. 


Sub-offices are now maintained 
also m Naples, Madrid and Vi- 
enna, where the abstracts are 
being made in their native tongue 
by Italian, Spanish and German 
medical abstractors The French 
articles are dealt with similarly 
m Pans 

Then, our previously trained staff 
makes over these abstracts into 
English, and they will reach New 
York as quickly as (sometimes 
before) the foreign medical jour- 
nals get there Thus, the gap 
between the date of an article 
and its appearance in abstract 
form in our monthly Survey will 
be bndged, and our subscribers 
will appreciate the efforts made 
in their interest 


. THE 

AMERICAN INSTITUTE OF MEDICINE 
HAS OPENED A CONTINENTAL BUREAU 
IN PARIS (at 13 Boulevard Malesherbes) 
AND HAS ESTABLISHED THERE ONE 
OF THE ASSOCIATE EDITORS, WITH 
CAPABLE ASSISTANTS FROM THE NEW 
YORK STAFF THE LIST OF FOREIGN 
PERIODICALS HAS BEEN REVISED AND 
THEIR NUMBER HAS BEEN INCREASED, 
UNDER CAREFUL CONSIDERATION, 
WITH A VIEW TO COVERING THE FOR- 
EIGN FIELD MORE THOROUGHLY 


We may justly claim that we are offering a unique and 
highly valuable service to the medical profession. Neither 
labor nor money is being spared to effect the desired end. 


For particulars write to the 

AMERICAN INSTITUTE OF MEDICINE 

13 East 42nd Street, New York City 


S —12 21 


Rohrig Tonsil Enucleator 


For the clean , complete 

removal of the Entire ^ 

Tonsil and Capsule 

The nng is passed well “ 

down behind the superior 

lobe of the tonsil and the distal part of the ring is brought 
well out to include the inferior lobe or pole By pressure 
of the handles the dull blade is moved and the entire 
tonsil with its capsule is peeled out with as little injury 
to the blood vessels and tissues as possible 

Send for illustrated bulletin — it gives the 
complete details 


ft 


As quickly 
ready for 
repeated use 
as scissors 



Pat Nov 29 1919 


THE KNY-SCHEERER CORPORATION OF AMERICA 

56-58 WEST 23RD STREET NEW YORK CITY 



A new Sterilizer 

built for your needs 

H ERE is a new combination Sterilizer and 
table that commands a place in the offices 
of every surgeon, physician or specialist It is 
equipped w ith the standard Castle Electric Ster- 
ilizer in the 13 inch size, so placed as to permit 
the handling of sterilized materials from either 
the front or side It has a tray that swings on a 
bracket closing under the table top when not in 
use 

The cabinet beneath is large and w ill store a 
goodly supply of dressings or other material 
Let us tell 'N ou more about tins sterilizer, or, 
place your order today 

WILMOT CASTLE CO 

1115 University Avenue 
ROCHESTER Is A U S A 


10 




THE TREND OF THE TIMES IS TOWARD LOCAL ANAESTHESIA FOR MAJOR SURGERY 


DR LOUIS DUNN’S 

Automatic Apparatus 
solves the problem of 
suitable equipment It 
is simple, fool-proof, 
durable, and automatic 
m its action Suitable 
for office or hospital use 


r* O 

^ j£> 


Dr Dunn’s Complete Apparatus 
in Sterilizing Case including a 
complete assortment of Needles 



Vim De Luxe Syringe 


Dunn 

Automatic Valve 


Novocain Solution 


Sherman’s Polyvalent 
Vaccines in Respiratory 
Infections 

A more adequate and rapid immunity is estab- 
lished with polyvalent vaccines than from an 
infection itself SHERMAN’S POLYVALENT 
VACCINES WHEN GIVEN EARLY IN RES- 
PIRATORY INFECTIONS rapidly stimulate 
the metabolism and defense of the body, with a 
resultant prompt recovery 

Administered in advanced cases of respiratory 
infections, they usually ameliorate or abbreviate 
the course of the disease Even when used as 
the last desperate expedient the} often reverse 
unfavorable prognoses SUCCESSFUL IM- 
MUNOLOGISTS MAKE INOCULATIONS IN 
RESPIRATORY INFECTIONS AT THEIR 
FIRST CALL 

Haj fev er, colds, larj ngitis, phar} ngitis, adenitis, 
catarrh, asthma, bronchitis pneumonia, whooping 
cough and influenza are diseases amenable to 
bacterial vaccines 

Sherman s polyvalent vaccines arc dependable antigens 

LABORATORIES OF 

G. H. SHERMAN, M.D. 

DETROIT, U. S. A. 

“Largest producer of stock and autogenous vaccines 




\j The Automatic \ ( \ 

I Valve, Syringe I 

r J and Needle ara \ J 

y arranged to oper- 
' ate as a single 
rigid instrument 

We shall be pleased to send circular on request 

macgregor instrument co 

NEEDHAM 92, MASS 


YOUR X-RAY SUPPLIES 

Get our price list and discounts on 
quantities before you purchase 
HUNDREDS OF DOCTORS FIND WE SAVE THEM 
FROM 10% TO 25% ON X RAY LABORATORY COSTS 

AMONG THE MANY ARTICLES SOLD ARE 

X-RAY PLATES Three brands m stock for quick shipment 
PARAGON Brand, for finest work, UNIVERSAL Brand, 
where price is important 

X-RAY FILMS Duplitized or Dental — all standard sizes 
Eastman, Ilford or X-ograph metal backed Fast or 
slow emulsion 

BARIUM SULPHATE For Btomach work Finest grade 
Low pnee 

COOLIDGE X-RAY TUBES 5 styles 10 or 30 milhamp 
Radiator (small bulb) or broad medium or fine focus, 
large bulb 1 ead Glass Shields for Radiator type 
DEVELOPING TANKS 4 or G compartment, stone, will end 
your dark room troubles 5 sizes of Enameled Steel Tanks 
DENTAL FILM MOUNTS Black or gray cardboard with cellu- 
loid window^ or all celluloid type, one to eleven film open- 
ings Special list and samples on request Price includes 
imprinting name and address 
DEVELOPER CHEMICALS Metol, nydroqumone, Hjpo, etc 
INTENSIFYING SCREENS Patterson, TE, or celluloid-backed 
screens Reduce exposure to ^th or less Double screens 
for film All-metal cassettes 

LEADED GLOVES AND APRONS (New type glove, lower priced ) 
FILING ENVELOPES with printed X-ray form (Tor used plates ) 
Order direct or through } our dealer 

— k ^ ~ ^ | li You Hare a Machine Get Your Name on 

PARAGON. Our Mailing Lut 

„ GEO. W. BRADY & CO. 

icic. nr.., t ruinrn 


757 So Western Ave 


CHICAGO 
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' PHE pride of the craftsman in 
-*- his handiwork is exemplified m 
the zeal with which Parke, Davis &_ 
Company’s pharmaceutical chemists, 
biologists, and physiologists maintain 
the unvarying quality of Adrenalin 
And that quality is the natural result 
of highly specialized scientific skill, 
gained through twenty years’ ex- 
perience m the manufacture of the 
original product 



THE NAME * ADRENALIN” IS LINKED INSEPARABLY WITH THE GOOD NAME 
OF PARKE DAVIS & COMPANY 
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rS//pY J /iS\7/^//;SV7// 

(SILVER-ARSPHENAMINE -METZ) 

The sodium salt of silver-diammo-dihydroxy-arsenohenzene 

Relative infrequency of reaction, rapid dis- 
appearance of contagious lesions, and 
general therapeutic effectiveness seem to 
indicate that Silver-Salvarsan is a drug of 
real value in the treatment of syphilis. 

Silver-Salvarsan requires no alkalimzation 
and its ease of administration commends 
it to many practitioners. 


More than two million in- 
jections of Silver-Salvarsan 
have been given in the United 
States and abroad 



3ft 


HA 

ft 


TKADr MARK 
REG U S. PAT OFF 





HAMETZ LABORATORIES he 

Onc-Tucnty -Tico Hudson Street A , 'i , ')brk 
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An X-Ray Machine 


T HE physician who decides to apply the 
X-Rays in his general practice requires 
more than a machine What are the tech- 
nical resources of the company that makes 
the machine^ How far does that company 
co-operate with the medical profession m 
devising apparatus that meets its require- 
ments^ Is the company m a position to aid 
the practitioner with technical advice^ Is it 
prepared to maintain its apparatus m perfect 
operative condition^ 

Clearly the physician must deal with a manu- 
facturer of X-Ray equipment who realizes 
that his responsibility does not end with the 
installation of a machine and who is governed 
by the standards that the medical profession 
observes in its dealings with the public 

Victor X-Ray apparatus is made by a com- 
pany whose research facilities are unsur- 


passed The history of the X-Ray in medicine 
is practically the history of Victor apparatus 
Hardly a year passes but the Victor Re- 
search Laboratories develop an improve- 
ment that enables the physician to use 
X-Rays with greater effectiveness 

The Victor X-Ray Corporation feels that its 
responsibility does not end with the instal- 
lation of one of its machines It maintains 
service stations in the principal cities — 
stations which the physician may call upon 
for technical assistance at a moment s 
notice and for repairs 

Physicians who install Victor apparatus are 
kept informed of the latest developments in 
X-Ray technique through ‘Service Sugges- 
tions a publication which is issued from 
time to time by the Victor X-Ray Corpora- 
tion and distributed gratuitously 


VICTOR X-RAY CORPORATION, Jackson Blvd at Robey St , Chicago 

Sales Offices and Service Stations in All Principal Cities 



14 






Skin Grafting, Burns, Abscesses and 
All Granulating Surfaces 


Indicate PERFORATED CELLOSILK for Protective Covering 

The Perforated Cell osilk is a light transparent, fle\ible tissue that will not adhere to the forming 
granulations A profusion of small perforations admits the an and provides for drainage and 
medication when desired 


Perforated 



Impervious 


Is now accepted as a standard article in the Surgical Armamentarium of manj Surgeons of the U S , 
Canada and Foreign Countries 

Order from your nearest Surgical Supply House 

PERFORATED FORM 

“Standard Perforate” Roll 9 in x 4 yds - - - - $2 00 

IMPERVIOUS FORM for moist pack coverings, impervious dressings etc 

“Standard” (Single weightl Roll 9 in x 4 yds - - - 1 25 

“Standard Heavy” (Double weight) 9 in x 4 yds - - v 1 75 

Literature and samples sent on request 

Marshalltown Laboratories, Inc Marshalltown, Iowa 



THE BATTLE CREEK SANITARIUM AND HOSPITAL— Established 1866 

Medical Surgical Orthopedic 

Neurological Obstetrical Reconstructive 


Educational Departments 

Training School for Nurses Normal School of Physical Education School of Home Economics and Dietetics 
Students received on favorable terms Registered trained nurses, dietitians and physical directors supplied 

Descriptive literature mailed free upon request 

THE BATTLE CREEK SANITARIUM 

Bos 234, BATTLE CREEK, MICHIGAN 

NOTE — Worthy cases of charity referred by physicians receive free examination and treatment Full particulars of the 

Clinic will be sent on application 
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See the insert pages m this issue 
for full information as to products and prices 


J^Mws <& <SJEC1K.,Mg, 
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NEW MECHANICAL PROBLEMS IN THE BRONCHOSCOPIC 
EXTRACTION OF FOREIGN BODIES FROM 
THE LUNGS AND (ESOPHAGUS 

By Chevalier Jackson, M D 
of Philadelphia, Pa 

In the early days of bronchoscopy and oesophagoscopy no thought was 
given to the matter or the mechanical problems of the disentanglement, dis- 
impaction or version of foreign bodies The whole art of endoscopy was 
thought to consist of introduction of the instruments This was considered 
a formidable task One text-book stated in effect that if the bronchoscope 
could not be introduced through the mouth in fifteen minutes a tracheotomy 
should be done for the mtioduction of the bronchoscope through the neck 
To-day, anyone who has been taught a proper technic, and who has instru- 
ments proper for the particular patient, should insert the bronchoscope in 
less than a minute In the early days referred to, when the foreign body 
was seen, forceps were introduced, the foreign body was seized often along 
with tissues, and the foreign body was ruthlessly torn out at all hazards 
In 1914 the author 1 called attention to the necessity of a careful study of 
the mechanical problems of foreign body disentanglement and removal and 
illustrated the general mechanical principles he had applied to the extraction 
of a large variety of foreign bodies These were added to in subsequent 
publications 2 and 3 Since then there have come to the Bronchoscopic 
Clinic so many different varieties of foreign bodies that now, with a total 
experience of 891 foreign bodies in the air and food passages, I am able to 
present additional data that will, I venture to think, place the matter on a 
scientific basis By this I mean only a basis , future developments doubtless 
will make present attainments appear embryonic It will, however, always 
hereafter be regarded as fundamental that (1) A foreign body usually pre- 
sents a mechanical problem of disengagement, disentanglement, version, 
method and location of seizure, etc , which must be worked out if low mor- 
tality and close to 100 per cent of successes is to be attained, and (2) con- 
versely, grasping the first part of the foreign body seen and ruthlessly tearing 
it out is brutal and conscienceless, and will inevitably give a low percentage 
of successes and a high mortality ratio 
l 1 
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Movements of the Btoncht — In dealing with the problems of foreign- 
bod} extraction due consideration must be given to the bronchial movements, 
not only because of their increasing the difficulties in certain instances, but 
even more because of the invaluable aid they render to the bronchoscopist 
who v aits and watches for the advantageous phases of their movements, as 
herein mentioned in connection with forceps spaces The shortening during 
cough is also of advantage in protruding slender bodies that are completely 
within small branch bronchi, too small to enter, as first pointed out by 
the author 2 



Fig i — Cartridge primer in left bronchus of a boy aged "7 years 
The mucosa had swollen proximally until it presented the problem 
the solution of which is illustrated in Fig 2 Plate made bv 
Dr V. ill is F Manges 

o 

The movements of the tracheobronchial tree, as I have observed them 
bronchoscopically, may be categorically enumerated as follows 

1 Expansion during inspiration 

2 Collapsing during expiration, almost all of the collapsing excursion 
being at the beginning of the expiratory phase 

3 Elongation during inspiration 

4 Shortening during expiration 


2 
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5 Excessive contraction in one, many or all diameters during cough 
Sometimes in children this bechic contraction is sufficient to obliterate the 
bronchial lumen In the trachea of children the posterior (membianous) 
wall is at times projected forward convexly into the tracheal lumen 

6 Excessive shortening during cough 

7 Displacive movements in various directions, but chiefly sidewise, caused 
by the movements of adjacent viscera, chiefly the heart and great vessels, 
but in some instances by the opposite lung 

It must be remembered, that, though here listed separately for clear- 
ness, two oi more of the bronchial movements are often combined, as else- 
where mentioned 2 

Education of the Eye and the Fingeis — Nothing will take the place of 
work with the eye at the tube The gauging of depth comes only slowly by dmt 



Fig 2 — How a special probe-ended hook was used to withdraw the primer cap shown in 
Fig i to a higher, hence wider location in the bronchus so forceps could be applied 
Removal required 18 minutes and 33 seconds (Case No Fdby 841) At A is shown 
the impossibility of applying forceps because of the proximal annular edema At B the 
hook has been insinuated past the cap C the cap withdrawn above the edematous area 
to a widening of the bronchus where a lateral branch is given off In this location it was 
easy to apply the forceps securely for the withdrawal (D) In using hooks it is nec- 
essary to be exceedingly careful to avoid pulling when the hook slips around to the 
wrong side (E) Pulling then might cause fatal trauma No hook of more than a half 
turn (90 degrees) should be used because of the risk of getting caught in a branch- 
bronchial orifice Usually they are better made spirany 

of long practice Manipulations to be safe must be guided by the eye, and it 
must be a trained eye Coordinate manipulations of the tube and forceps 
must be practiced until woik is as natural and familiar as with knife and 
folk It is as impossible as it would be brutal to attempt to acquire this 
coordinate skill by practice on the living human being Appalling mortality 
and failure to acquire the skill would result Fortunately the simple rubber- 
tube manikin 3 serves the purpose perfectly, as it is alwajs available for 
practice in spare moments Next should come practice on the cadaver and 
on the living dog with foreign bodies of various kinds placed in the 
bronchi One is never thiough practicing for the general education of the c\e 
and fingers In addition to general practice with miscellaneous objects, when 
a foreign body case comes in, the endoscopist should place a duplicate of the 
foreign body in a rubber tube of the size of the invaded bronchus and by 
manipulation with bronchoscope, or resophagoscope, as the case may be, he 
can familiarize himself with the appearances of the foreign body in every 

3 
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possible presentation and he can study and work out a solution for every 
possible problem A little ingenuity will closely simulate every difficulty to be 
encountered in the living patient For instance, little useful practice will 
be afforded by removing peanut kernels loosely lattlmg round m a rubber 
tube of large diameter Peanut kernels are not encountered that way in the 
living human bronchus, they are tightly bedded in the smallest bronchi they 
can enter For simulating actual working conditions a half kernel should be 
pushed down into a rubber tube m which it is a tight fit Then let the 
practitioner practice the removal as mentioned under “ Peanut Kernels ” If 
anyone will follow this plan he will come close to ioo per cent successful 



Fig 3 — This coin is apparentl> just ready to be easily picked out with any 
land of forcep As a matter of fact a very good endoscopist after an hour s 
work under ether failed to grasp the coin for the lack of appreciation of the very 
simple mechanical principle illustrated in Figs 4 and 5 Similar cases are con- 
stantl> coming to the Bronchoscopic Clinic Plate b> Dr 'Willis F Manges 


removals and will have little or no mortality I am sure that the appalling 
mortality that has attended bronchoscopy and oesophagoscopy in inexperi- 
enced hands w r ould never have occurred had the operators lealized how little 
chance there is of the survival of a little child undergoing an oesophagoscopy 
in inexperienced hands This is true of simply the introduction of the 
oesophagoscope How^ much more forcibly it should apply to complicated 
removals For instance, no one should think of attempting the endoscopic 
removal of a safety-pin without hundreds of hours of training of the eyes 
and fingers to the unusual requirements of the w r ork To ignore this is to 
trifle wuth human life It is infinitely worse than to attempt removal of 
cataracts from a living human eye without previous practice on dead animals’ 

4 
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eyes, which would lesult in blindness, not death The removal of an open 
safety-pin is infinitely more difficult to learn because the cataiact operation 
is a bimanual and binocular procedure to which all surgical work is more 
or less a fundamental training, whereas foreign-body endoscopy is a monocu- 
lar, depth-gauging procedure surrounded by so many limitations and diffi- 
culties as to place the opei ator under " an indescribable stress ” as Ingals 
so aptly stated For a suigeon to telegraph for a bronchoscope or an 
cesophagoscope the like of which he never saw before and to start down the 
tender passages of a child m search of an open safety-pin usually ends m 
involuntary manslaughter, using the term literally, not in its technical sense 
The author assumes part of the responsibility for these not infrequent 
deaths From a mistaken sense of modesty he refrained from stating the 
case strongly so long as few or none had equal oppoitumties foi experience, 


Proper 

grosb 



B 


Fig 4 — The cause of many failures to seize a com m the oesophagus The 
seizure should be flatwise as at A, not edgewise as at B No attempt should be 
made to seize the com ir f ~ ^ * «• usually first seen C, because one 

jaw of the forceps will fold, as showm m cross section 

at D, preventing the j ough toward the com to grasp it 

properly The Up of the oesophagoscopic tube-mouth should be used to obtain a 
proper presentation as shown at F The same principles govern the grasping 
of all flat objects in the oesophagus or tracheobronchial tree 

but now that every large medical centre has an experienced endoscopist, 
there is no more need of totally unexperienced men attempting oesophagoscopy 
than for every internist to do his own appendectomies 

The study of the pi esentatwn is fundamental for safety and success In 
toieign-body bronchoscopy , as m accouchement, the ruthless pulling upon 
any pait presenting without consideration of the other parts is to court 
disaster Just as the obstetrician studies out the position of the foetus and 
every part of its anatomy in relation to the maternal pelvis just so must 
the endoscopist study the position of the foreign body and the relation of its 
every part to the invaded bronchus or oesophagus Just as the obstetrician 
depends upon abdominal palpation to aid him in his interpretation of the 
presentation, so the endoscopist studies the rontgenogram made in two planes, 
the lateral and the anteroposterior, so that he may know when he looks at the 
endoscopically visible part of the foreign body, where the other parts lie 
The ray-plates should be on a shadow -box in the operating room , and the 
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author prefers to have the plates placed upside down for a better conception 
of the relations in the recumbent patient When the presentation is not 
a favorable and safe one for deliver) , a version must be done, as, for instance, 
when the pointed limbs of a double-pointed tack 2 are turned away and the 
head brought into the presenting position — a cephalic version 4 

Foiccps Spaces — Fundamental in the endoscopic removal of foreign 
bodies is the matter of forceps spaces, which is the name I have given to 
the spaces between the foreign body and the wall of the invaded bronchus 
or oesophagus and into which the jaws of the forceps must go before they 
can grasp the foreign body Of all the causes of failure to remove a foreign 
body whose location has been reached, in the cases coming to the Broncho- 
scopic Clinic, none is so frequently the evident cause of failure as lack of 



Fig 5 — How a foreign body is so frequently overriden 
unseen by the inexperienced cesophagoscopist The 
cesophagoscope ad\ancing m the direction of the dart 
through the normally collapsed oesophagus pushes ahead 
of the tube mouth a fold A that obscures the view of 
the com which becomes buried in the folds alongside 
the advancing cesophagoscope This is most likel> to 
occur at the cricopharyngeus but may occur at a num 
ber of other locations 


knowledge or appreciation of the fundamental importance of forceps spaces 
Over and over again the mucosa in the neighborhood of a foreign body has 
evidently been traumatized in an effort to force the jaws over the foreign 
body when no spaces for the entrance of the jaws existed, or futilely jamming 
the forceps into the mucosa in an effort to force the forceps onto a foreign 
body with the jaws opening sagittally ignoring the lateral forceps spaces that 
would have facilitated grasping had the forceps been turned so the jaws 
would open m the coronal plane Had the bronchoscopist been working with 
both eyes and both hands in an open wound, he would make no such mistake 
but being unfamiliar with the w^ork and never having been taught the neces- 
sity of stud) of the forceps spaces, when he at last finds a foreign body for 
which he has been searching he thinks of nothing in his haste to use the 
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f 01 ceps Many blind graspmgs and jabbmgs in the neighborhood of the 
foreign body not only fail to grasp it, but by the blood drawn from the mucosal 
vessels the intruder is so obscured that recognition afterward becomes impos- 
sible, and the foreign body is “ lost ” Had the bronchoscopist recognized his 
forceps spaces, or cieated one or two as the case required, the forceps could 
have been accurately placed under the guidance of the eye and removal accom- 
plished m a few seconds or minutes at the first attempt Forceps spaces are 
usually at their maximum on inspiiation They decrease immediately, not 
gradually, at the beginning of the expuatory phase of the lespiratory cycle 



A B 

Fig 6 — Good and bad construc- 
tion of forceps The faultily con- 
structed forceps (A) with planes 
of grasping surfaces divergent 
not only afford an insecure grasp 
but by reason of the small area 
of contact really only pivotal, 
permit the foreign body (F) to 
swing sidewise at every touch of 
the natural passages w hich swing- 
ing is sure to result in loosening 
the foreign body from the grasp of 
the forceps Proper forceps (B) 
have the planes of the grasping 
surfaces parallel 



Fig 7 — Side and top views 
of the Tucker forceps The 
small lips added to one side of 
the side curved forceps by Dr 
Gabriel Tucker prevent the 
slipping out of the shaft of a 
foreign body, such as a tack 
or a pm or a safety-pm dur- 
ing the turning out of the 
point from the mucosa and 
the bringing of the point into 
the tube mouth This for- 
ceps adds to the Jackson 
method of safety-pm remo\al 
a certainty which makes this 
method an ideal one The 
Tucker forceps are also ex- 
cellent for the disimpaction 
and remo-val of tacks pins 
and nails 


In some cases both spaces exist only on inspiration, and the bronchoscopist 
must wait and watch, with forceps jaws close to the foreign body, for his 
opportunity, early m the inspiratory phase of the respiratory cycle, promptly, 
though gent!) , to insert the forceps jaws into the forceps spaces as they 
gape The pi ompt collapse of the bronchial walls at the beginning of inspira- 
tion rendeis it necessary to stait the insertion of the forceps jaws at the 
beginning of the inspirator} phase If later, the jaws will be met and 
stopped by the collapsing walls Where one space only exists, and that on 
inspiration, one of the heremattei mentioned means must be used to get the 
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foreign body into a new position in which two forceps spaces will appear 
either continuously or on inspiration This respiratory opening and closing 



of the forceps spaces is most frequently seen m cases of peanut kernels in 
the bronchi, in which class of cases the forceps spaces admit air ( See colored 



Tig 9 — Improper use of forceps Forceps can be so constructed as to do a^ay with the spring- 
ing upward h re shown but the delicacy of touch essential to safe and efficient ttorh would be 

thus destroy ed 

plate) Where forceps spaces do not exist they may be created by four dif- 
ferent means, used singl) or in combination of one or more, involving more 
or less change in the presentation 


S 
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1 Displacement of one wall with the lip of the bronchoscope or 
oesophagoscope 

2 Tilting of the foreign body with the hp of the bronchoscope 

3 Tilting of the foreign body by means of the side-curved foiceps 
insinuated at one side and used as a hook 

4 Withdiawal of the foreign body by means of hooks of ceitain permis- 
sible forms, to anew position m which less swollen walls or a .normally largei 
lumen cieates foiceps spaces If withdrawal to the site of a branch bronchial 
orifice can be accomplished, large forceps spaces are afforded (Fig 2) 

Of all causes of failuie of our predecessors to remove a com in the 
oesophagus m the cases coming to the Bronchoscopic Clinic, next to failure 



Fig 10 — -If the axis of approach is at an angle 

(A) instead of vertical to the presenting plane 

(B) of the foreign body the intruder 'will be 
pushed down without either blade having had 
any chance to pass outside of the presenting 
part of the foreign body The faulty angle of 
the approach (A) will often be encountered 
unless the head of the patient is moved m the 
proper direction to obtain an axial presenta- 
tion of the bronchial lumen and an axial 

approach (B) to the foreign body 


Fig 11 — How to avoid including the dividing spur in 
the grasp of the forceps If m an attempt to grasp the 
foreign body, 1 the forceps are allowed to expand v ith 
the bronchoscope exposing both bronchial orifices as at 
A, the spur is apt to be caught, giving an insecure hold, 
and dangerous trauma is almost certain to be inflicted 
(See illustration D in the colored plate,) By moving the 
head to the left the foreign body is presented centrally 
and the spur, C is out of the way to the left the bron- 
chial orifice, D, passing out of the endoscopic field of 
vision and out of harms way 


to find the com because of ovei riding, the most frequent cause has been 
failure to establish two foiceps spaces that would permit of piopei appioach 
and piopei giaspmg, as shown in Fig 10 It, seems stiange that a man 
who would natiually pick up a flat object flatwise if he w r ere woilong at a 
bench with mppeis, will tiy to put on the forceps edgewise m Ins haste to 
giasp a com foi which he has been, peihaps, seal clung a long time, jet the 
foiceps maiks on the mucosa and the statement of the unsuccessful oesophago- 
scopist showed cleailj 111 dozens of these cases the faults mentioned 

Foiceps — Endoscopic foieign-body work difters fiom geneial surgeiy m 
that instalments must be propeily constiucted to obtain a high peiccntage 
of successes and a low^ moitahty The abdominal surgeon may use a kitchen 
spoon as a makeshift ictractoi without loss of time or efficiencj , but the 
limitations msepaiable from the necessity of W'Oi king through a long endo- 
scopic tube of small diameter are such that the slightest departure from 
the lequned design may make all the difference between success and failure, 
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indeed between life and death For instance, the slight departure from the 
shape of the jaws of the forceps shown in Fig 6 made the forceps worthless 
The endoscopist who failed to hold his foreign body did not realize that 
though the) had been foisted upon him as of my design they were faulty 
copies of the forceps that have stood mv ever) test for twenty years When 
properl) made they convey an exquisitely delicate sense of touch For gen- 
eial purposes the side-curved forceps advocated by me m the early days of 
bronchoscop) still lemain the standby tor the majority of the cases, with the 
plain forceps and the lotation foiceps next in usefulness On rare occasions 


A 




Tig 12 — -Author s method of dealing with the problem of the safety pin lodged open and point upward 
The point of the p n is always sunken into the mucosa as shown at A The pointed branch of the pm 
is seized with the forceps which are then rotated about 90 degrees so as to get under and turn out the 
point as the pin is pushed downward with the forceps This double movement is indicated by the darts 
B and C The tube is then pushed do wnw ard o\ er the pointed branch of the pm until this branch 
is completely within the. tube (D) The pin is then withdrawn the keeper sliding harmless^ up outside 
the tube (E) The keeper really lies closer than shown in the drawing which is made schematically to em 
phasize the fact that the keeper is outside Care to maintain the greater plane of the keeper coronally is 
necessary at the cricoid m the case of the oesophagus or sagittally at the glottis m case of the 

tracheobronchial tree 

it has been found advantageous to lock the forceps closed on a foreign body 
while at work upon it For this a clamp is applied to the handle 

A number of special forceps for special purposes have been devised Of 
mj own devices there is no need of mention here Spencer’s forceps hold 
screw s w ell 

M} assistant, Doctor Tucker, has added a lip to the side-curved for- 
ceps which overcomes one of the greatest difficulties in turning out the 
point of pms, safety-pins, needles, tacks and similar objects when the point 
is buried in the mucosa The lip is too short to inflict serious trauma from 
light grasping Of course, if traction is made upon tissues serious or fatal 
trauma mav be inflicted with any kind of forceps Care and gentleness are 
necessar) in the use of am kind ot bronchoscopic or cesophagoscopic 
instruments 

\s mentioned under 4 Use of Forceps,” heavy construction destroys all 
dehcac) of touch Great strength is not necessary, but the temper of the 
steel must be such that it will bend before it will break Occasionally it may 
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be desired m the solution of some mechanical problem to clamp the forceps 
onto a foreign body in a certain chosen position For this puipose the 
clamp shown is used It is so rarely required that it is made detachable and 
applicable to any of the forceps handles 

The use of foi ccps requires study and, especially, practice, so that their 
handling and coordination with the tubal manipulations becomes as natural 




Fig 13 — This illustration shows the ad\antage of turning the rdntgenogrTm upside 
down for oesophagoseopj and bronchoscop% in the recumbent position This contributes 
to a proper conception at broncho^cop\ of where the unseen parts of a foreign bod\ are in 
relation to the \1s1ble parts The irregular doub’e hoof shaped piece of metal was m the 
oesophagus of a girl aged three >ears (Case No Fbd\ 7S5) Both hook-shaped ends \ ere 
buried in the oesophageal w all requiring special manipulations for the solution of disentangle- 
ment and safe remo\ al B\ comparing the schema Fig 14 it is seen that b> placing the 
rontgenogram upside down all the relations correspond to those encountered at endoscop\ 

and automatic as the use ot knife and fork The forceps are, mechanically 
speaking, a prolongation of the fingeis Their necessarih gieat length makes 
their use somew hat in the nature of w alking on stilts Special practice is 
necessar) to acquire perfect control This practice should be first on the 
rubbei tube manikin and this practice should ne\er he abandoned It is 
what scales and exercises are to the musician 
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The forceps should be held as in Fig 8 This placing of the fingers 
can be memorized by the formula “ The ring finger in the ring ” This 
position leaves the index finger free for pushing (always gently) on the 
sty let When traction is necessary it is also made with the index finger m 
a mechanically correct manner, as shown m Fig 9 It is for this use of 
the mde\ finger that this f 01 ceps was designed It gives a delicacy of touch 
transmitted through the most sensitive tactile member with which man is 



Tic 14- — Schematic lUustrat on of the problem of the double opposed hooks presented m 
the case illustrated in Fig 13 The distal hook had penetrated the mucosa while the prox- 
imal hook E was buried and locked in a fold above the cricopharyngeus (E) over which it 
was hooked The removal was accomplished in six stages 

r — Manipulation of the proximal hook strongly in the direction of the dart F 

2 — Guiding the proximal hook down through the cru.ophar> ngeal narrowing E so as to 
disengage the d stal hook J 

3 — Pushing the oesophagoscope downward so as to repress the cricopharj ngeal fold E 

4 — Placing the lip of the tube mouth under the proximal hook H to prevent its catch- 
ing during withdrawal 

5 — Seizing the point of the distal hook K with forceps to pre\ent the point catching 
during withdrawal 

6 —Withdraw al of the foreign bod} the forceps and oesophagoscope together as one piece 
Time required 9 minutes and 37 seconds No anaesthesia was used and there was no 
trauma and no reaction (Case No Fbd> 785 ) 

endowed Forceps designed to do aw r ay with the springing upward, shown 
in Fig 9, are like making a violin bow^ of cast iron so it will not yield 
The parts of a forceps outside the tube can be made as heavy as desired 
and opening spnngs may be added, but wdien these things are done all 
delicacy of touch is destroyed 

The axis of appioach of foiccps is of the utmost importance, and espe- 
cially so in case ot foreign bodies with a more or less flat face occluding 
most of the area of cross-section of the bronchus As will be understood 
from Fig 10, a wrong angle of approach may make all the difference between 
the remo\al in a few minutes on the one hand, and on the other, not only 
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failure to seize the foreign body but pushing it down tightly into a position 
in the bionchus from which lemoval may be exceedingly difficult Befoie 
inseition of the foiceps the axis of the bronchoscope should always be 
bi ought into the position in which its axis coi responds to that of the invaded 
bronchus If in doing this one edge of the field of view is obscured by 1, the 
projection of the angle of the bronchial wall, the obtruding angle may' be 
repressed with the lip of the bronchoscope Usually all that is requned is the 
rotation of the bionchoscope so as to bung the lip around to the obtiudmg 
sectoi In the oesophagus axis of approach may' increase those difficulties 
of piopei giasp due to faulty presentation and lack forceps spaces, as illus- 
trated in Fig 4 



shoeing how fatal 
trauma can be and has 
been inflicted by in- 
judicious traction, in 
the direction of the 
dart on a hair-pm 
lodged points upward 
in the oesophagus 



Fig 16 — Schema showing how the danger shown in Fig i5waST\oided 
b> a carefully worked out solution of the mechanical problems in\ohed 
The points of an object like this have either penetrated the mucosa or 
penetration is imminent First one point is turned with side-curved 
forceps (B C) , then the oesophagoscope (or bronchoscope) is pushed dowm 
so that the turned point rests on the lips of the tube-mouth while the 
other point is turned in Thus protected, traction in the direction of the 
dart is safe (Case No Fbdy 837) 


Avoidance of inclusion of tissue in the giasp of the forceps is veiy im- 
portant foi thiee reasons (i) Senous or fatal trauma may' be inflicted by' the 
laceiation of blood-vessels (2) Laceration of the bionchial wall may allow' 
an and infective matenal to leak into the pleural cavity, producing a senous 
complication, or into the mediastinum, causing death (3) Tissue between (he 
forceps and the foieign body' renders the grasp insecure For these three 
leasons pulling upon a foieign body when tissue is included with the foieign 
body 111 the giasp of the foiceps usually' ends not only in failuie to remove 
the niliudei, but also in senous or fatal illness of the patient See Fig 11 
also D 111 the coloi plate 

Safety-pins — An open safety'-pin, lodged point upward 111 the hypo- 
pharynx, is readily' rotated with alhgatoi foiceps so that the point is m the 
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spatular tip of the lar)ngoscope which thus protects the tissues from lacera- 
tion The same method is ideal also in cases of laryngeally lodged safety- 
pins In cases of deepei lodgment m eithei the oesophagus or tracheobron- 
chial tree the pm may be similarly removed by flipping the point onto the lip of 
the tube-mouth or the pm may be closed or removed b} the author’s point-pro- 
tected method 2 by which the pointed branch of the pm is brought as far as it 
will come into the tube-mouth The pin, forceps and tube are then all brought 
out together, the keeper branch sliding upward harmlessly on the outside of the 
tube Fig 12 illustrates the method more clearly than the original illustra- 
tion This method will be greatly facilitated by the lips added to the side- 
curved forceps (Fig 7) The chief difficulty encountered m the plan of 



Fig 17 — Schematic illustration of the method of disentangling a 
sharp pointed double hook shaped wire from an egg beater that had 
lodged in the oesophagus of a woman aged 57 years while eating custard 
pie (Case No Fbdy 434) The two hook shaped sharp ends were 
buried in the mucosa (A) At B and C are shown the authors cut- 
ward rotation method of disembeddmg buried points of any kind 
in this case the wire being annealed the points were easily bent one at 
a time inward toward each other to get them into the tube-mouth for 
safe traction (D) The solution of the problem would be the same if 
the foreign bod> had lodged with the hooked ends downward The 
method used in this early case has since been used many times n the 
Bronchoscopic Clinic for the remo\al of hair-pins bent wire etc 


getting the pointed branch into the tube-mouth was the tendency of the spring 
of the safety-pm to throw the pointed branch out of the grasp of the forceps 
This the lips of Tucker’s forceps prevent These forceps make of my point- 
protected method the least difficult of all the plans of dealing with the open 
safety-pm Closure and endogastnc version are two excellent methods else- 
where described Success and a reasonable degree of safety with any method 
of extraction of safety-pins lodged point-upward requires long preliminary 
practice on the rubbei tube 

Rules foi Rontgcnogi apluc Examination of Safety-pin Cases — In dealing 
endoscopically with an open safety-pin, lodged point upward, the six most 
essential things to know beforehand are 

I The size of the pin 
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1 The size of the pin 

2 The gi eatest spi eacl f 1 om the point to the keepei 

3 The exact plane of this greatest spread 

4 The direction of the point 

5 The pi ease location of the point, the keeper and the spung 

6 The degree to which each of the two branches of the pm deviates fiom 
the vertical axis of the patient’s thoiax 



Fig i8 — Rontgenograms anteroposterior and lateral, shoeing staple 
in the subglottic trachea of a girl aged 4 years (Case No Fbdy 825) 
Removed laryngoscopically through the mouth by cephalic version in 
one minute and thirty -five seconds without anaesthesia, general or 
local The illustration also shows the necessity of the ray study in two 
planes The lateral view conveys no idea of the complicating curves 
and divergent points that it was necessary to know in order to accom 
phsh the version Plates made by Dr Willis F Manges 


7 Bends, breaks, kinks or other imperfections of the pm 
Moie failuies safely to remove safety-pms have lesulted from lack of a 
piopeily pieconceived mental conception of all of these data as to the par- 
ticulai case than fiom any othei one cause All of these data can be supplied 



Fig 19 — Illustrating the solution of the problem of the staple with buried points m the 
case illustrated m Fig iS by posterior version (C) The turning was done after working 
the staple upward one point at a time (B) always guarding the advancing point The 
trailing point (D) has no tendenc> to puncture The laryngoscope (F) is exerting pressure 
(E) on the forceps m a posterior direction to complete the version 

by the rontgenologist To get these data one plate at least should be free 
from foreshortening With these data and a duplicate of the pm the trained 
bronchoscopist can in a few hours with his bronchoscope or oesophagoscope 
and a bit of rubber tubing w r ork out the problem m such a way as to make 
him feel sure of safety and success m dealing later with the patient The 
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w 01 king plates in the operating room should include a lateral, an antero- 
postenoi and one free from foi eshortemng 

Incgulai Metallic Objects — The varieties of these are numerous, but 
the general pi maples of the solution of the problems of extraction aie the 
same A caieful ray-study in all planes is made to ascertain the dimensions 
of the foreign bod) and the planes in which the greatest and least dimensions 
he Then a study is made to determine the position of points, rough places, 
hooks, angles or am other potentially traumatizing characters of the foreign 
bod) A plan is next worked out, first in theory, then on the rubber-tube 



Fig 20 — In order to avoid the lagging behind of the foreign bod* (see Fig 21) and to insure 
the movement together of the foreign body the forceps and the bronchoscope all as one 
piece the left hand should be used as here shown to clamp the cannula of the forceps against 
the proximal tube mouth while traction is being made The left hand should make all the 
traction the right hand simpl> moving along passively while making the necessary degree 
of compression on the forceps handles This method applies to the removal of any and all 
foreign bodies that are too large to be withdrawn through the tube 


manikin, by which hooks aie disengaged, points guarded, rough places turned 
or held an ay during withdrawal so as to avoid trauma A good illustration 
of the method of working out these various problems, or combinations of 
problems, is shown in Figs 13 and 14, and will! be understood from reading 
the legends 

Haa -puis and Bent Wues — These cases are similar to the staple m that 
the point'; become buried (Fig 15 and Fig 17), but they differ in that the 
wire is of smaller gauge and is annealed, hence is easily bent The fence 
staples are of rigid ware that cannot be bent or cut by any instrument that 
can be used through a bronchoscope 

The ware from an egg-beater was quickly and safely removed by the 
method shown in Fig 17 

The hair-pins were removed by the method illustrated in Fig 16 Being 
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of stiffer wnc a forceps of different shape facilitated the bending of the points 
Pence Staples — The surpassing difficulty m dealing endoscopically with 
these objects when encountered points upward, as they usually aie, arises 
from their construction In oidei to be driven into v r ood the points are made 
veiy sharp and the steel is very rigid The points are spread and the} rip 
m upon the slightest effort at traction The wire cannot be cut or bent 
with any instrument slender enough* to go tluough a bronchoscope Ihe 
method of cephalic veision by which the author first solved the exceedingl) 
difficult problem, presented by these foreign bodies when they are lodged 
point upward, 4 has proven entirely satisfactory in seven subsequent cases, 


ABC 



Tig 21 — Illustrating the necessity of keeping the foreign body close to the 
tube-mouth during withdrawal so as to emerge with the tube (B) If allowed 
to trail as shown at A it will be stripped off the forceps by the glottis (D) 
clamping tightly around the stem of the forceps This applies to the endo- 
scopic removal of all foreign bodies too large to be brought out through the 
tube In oesophageal work the encophary ngeus will strip off the foreign body 
in the same way as the glottis does at bronchoscopy Therefore D in the 
schema above may be taken to mean either glottic or encophary ngcal clamp- 
ing At C is shown the fault of the one-sided grasp of any foreign body in 
endoscopic removal When traction is made in the direction of the dart T 
the resistance of any tissue encountered (H) by the sidewise projecting por- 
tion of the button will cause the button to be rotated in the direction K 
inevitably loosening it from the grasp of the forceps (See also Tig 33 ) 


in all of which the staple was iemo\ed without mortalit} The essential 
thing to remembci m tinning or otherwise manipulating these objects is 
that the ti ailing point does no harm, whereas the advancing point will rip m 
unless it is watched and the tissues are safely guarded In a recent case 
(Fbdv No 825) of a staple in the trachea of a girl, aged four jeais, the 
points were found buried in the swollen subglottic tissues below the anterior 
and posterior commissures, respectiveh , the greater plane of the staple being 
sagittally lodged (Fig 19) The posterior point was readih seized and 
advanced up out of the lan nx, the anterior point being caused to trail dow 11- 
waid as the curved head was brought upward The head was then genth 
foiced posteiioil} against the soft-tissue wall which } lelded enough to 
permit -version F01 success with staples it is essential to ha\e beforehand 
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a mental conception of the staple in all its relations For these the ray-study 
should be made to determine 

1 The exact length of the staple free from foreshortening 

2 The extent of the spread of the staple from point to point 

3 The plane of the greatest spread 

4 The location of the staple 

5 The degree of divergence of each of the two branches of the staple 
fiom the parallel 

6 The form, size and axis of the bronchi m the neighborhood, as shown 
in stereoscopic plates Jf necessaiy, the authoi’s method of lung-mapping 
by the insufflation of bismuth may be used to increase the visibility of 
the bronchi 



Fig 22 — 'Illustrating the right and wrong ways of grasping 
peanut kernels and all other triable substances If the forceps 
are applied close to the presenting edge (A) a fragment of the 
edge will be nipped off (B) With proper forceps and a gentle 
hand the peanut kernel will not be crushed if grasped over the 
minor a\is as shown at C The author s special peanut 

forceps (D) haAe proven \ery satisfactory The long soft 
spring of the jaws as well as the fenestra and the springless 
handle all contribute to gentleness of grasp wuth sufficient 
j j i holding power 


Fig 23 — The problem of the thumb tack If 
grasped as shown at A serious and if in the oesopha- 
gus fatal trauma will be inflicted during removal 
If the flat face of the head presents as at B the 
attempt to apply the forceps will push the intruder 
into a lower and more difficult position and even if 
the forceps were gotten over the periphery of the 
disk-like head as shown by the dotted lines (B) 
the hold would be veiy insecure If the stem of the 
tack is grasped as at C the hold will be secure and 
most important the point will be covered so as to 
protect the tissues from trauma All other pre 
sentations should be converted into this one (C) by 
version with the forceps and the lip of the tube- 
mouth used coordmately 


Peanut kernels and similar friable substances, such as beans and maize, 
require great delicacy of touch So exacting is this requirement that it is my 
uile when a series of cases at a clinic included a peanut case, always to take 
it first m order that delicacy may not be obtunded by any preceding work 
Peanut kernels are especially friable, the friability varying with the degree 
of roasting and to a less extent with the degree of maceration To crush a 
peanut kernel in the bronchus of a child is apt to cause multiple abscesses 
from the scattered aspiration of minute fragments that cannot afterward 
be found This is a disaster to avoid which the utmost caution should be 
taken, while endeavoring to hold the peanut sufficiently securely to prevent 
“its being stripped off at the glottis For these friable substances I have 
used for years a fenestrated forceps, but have recently added to my equip- 
ment for this purpose an extremely delicate model of the plain grasping 
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forceps The jaws aie very thin, as befits the small forceps spaces usually 
available in these cases, and a ver} soft spring permits of the utmost delicacy 
of touch Great strength is not necessarj and these forceps are carefully 
kept for this particularly delicate work m which they have given the utmost 
satisfaction Like all other forceps the} should have a covering-clamp 
slipped on ovei the jaws to keep them closed and protected when not in use, 
so that the jaws will not get bent backward All forceps should be well 
oiled in their cannulae before putting away Reliability m instruments de- 
pends largely upon then caie With the very delicate forceps needed to 
feel a peanut kernel a well cared for instrument may make all the difference 
between sending the baby home well m a few days and sending him home in 


A B C D 
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Tig 24 — The \ mous unfa\orable presentations of the cobar button and how they 
are con\erted into fa\orable presentations by version At A is shown a \ery insecure 
hold, the collar button is certain to be stripped off at the glottis At B is shown 
another insecure hold In the presentation C it is almost impossible to grasp the 
collar button and the attempt is likely to push the button into a deeper and more 
difficult position E\en if the forceps were expanded to the position of the dotted 
lines the hold would be \ery insecure because of the tendency to tilt At D is shown 
a \ery secure hold and in this position the collar button meets least resistance in with- 
drawal All other presentations should be converted into th’s one by manipulation 
with hooks, or preferably side cur\ed forceps and tube-mouth worked coordimtely 

as knife and fork 


a box With a delicate forceps w r ell oiled and working smoothly m Ins 
possess on the man who expects to be successful m removing peanut kernels 
without ctushmg them should crush a few quarts of peanut kernels tc 
aujime the sense of tactile diffeientiation between the degree of foiceps-pres- 
suie necessaiy secureh to hold a peanut kernel during its withdrawal through 
the glottis and the degree of pressure that will crush it This is a puicl\ 
manual thing to be acquired onl} by feeling the peanuts crush and then feel- 
ing others against the tube-mouth while being withdrawn Knowledge of 
how to do it is not enough The problem is simulated for practice b) insert- 
ing half of a peanut kernel m a piece of lubber tubing so small that it fits 
tightly Then working through the infant size bronchoscope the forceps 
spaces are found, the forceps placed, and the peanut is withdrawn until it is 
felt to meet the distal tube-mouth Then the iorceps are clamped against the 
side wall of the pioximal tube-mouth with the fingers (Tig 20 ) s o as to 
fix the tube foreign bod\ and forceps, together as one piece during with- 
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drawal This method minimizes the likelihood of having the foreign body 
stripped off tl 4 - the glottis as shown in Fig 21 Much practice is necessary 
to execute this manoeuvre with soft friable bodies like peanut kernels If 
pulled too strongly against the tube-mouth they will be stripped off, or worse, 
crushed by the tube-mouth forcing the forceps shut One great fault I find 
111 pupil physicians at the Bronchoscopic Clinic is the nipping off of the peanut 
kernel b) an insufficient grasp If the forceps close on the equator of the 



Fig 25 —Most buttons occurring as foreign bodies today being 
made of casein do not show This one of a denser composition 
pearl shell shons clearly The mechanical problems of removal of 
buttons are illustrated in Figs 21 and 26 


peanut kernel, crushing is much less likely than if the edge only is grasped 
(Fig 22) 

Gunns of Maize usually present the germ-end the center of which is soft 
If this germ is grasped it wall come away leaving the “ mouse gnawed ” gram 
behind To prevent this the gram should be grasped as shown at C, Fig 22 
Tacks , pins needles and similar pointed objects piesent problems the 
solution of which I described years ago 1 These solutions have stood the 
te'-t of man) cases and have never failed to \ield results One great aid in 
the execution of these manipulations w ill be the new Tucker modification of 
the side-curved forceps (Fig 7) The little projecting lips prevent the shaft 
fiom slipping out of the grasp of the forceps 

Collai Buttons — The many different positions in which a collar button 
can present itself makes it an ideal object for practice on the rubber tube 
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It is a tjpical example of the value of version m comertmg an unfaeorable 
piesentation into a favorable one for grasping and remo\al, as illustrated m 
Fig 24 

Thumb tacks present a different problem from other tacks They also 
piesent a good illustration of bow a foreign body potential^ dangeious may 
be safely and easily lemoved The dangeious and the safe wajs are illus- 
trated in Fig 23 

Veiy laige foieign bodies in the oesophagus piesent difficulties that have 
defeated many cesophagoscopists, some of whom have gone so far as to saj 
that external oesophagotomy with its relatively high mortality is justifiable 
This I feel sure is a mistake, apait fiom the fact that it, in any event, could 
only apply to foieign bodies high in the oesophagus Formerly I thought it 



Fig 26 — The problem of the thick hard smooth surfaced foreign bod> of conoidal cross-scction illus 
trated in this instance hy an ellipsoidal button If grasped near the \ertcx the forceps will slip off ts 
soon as traction is made in the direction of the dart To get a secure grasp the forceps jaws must be 
placed _be> ond the minor aus of the ellipsoid or base of the conoid as the case be With spheroidal 

bodies the jaw should go bejond the equator 


necessary in cases of cesophagoscopy for vei) large and sharp foreign bodies 
to ielax the patient b\ ether anaesthesia to pi event liauma b\ the clamping 
of the foieign body by the oesophageal musculatuie This I have found to be 
lendeied quite unnccessarj b) the heremaftei -mentioned manipulations Be- 
cause of the development of this technic also, I have nc\er jet had to icsort 
to morcellation and fiagnientau lemova! of anj foreign bodj because of its 
size, though pieparatons for doing so have always been made If am one 
should desne to cut a foreign bodj it might be veil to use the bouginage 
oesophagoscope because the increased lumen obtained bj putting both the 
diainage and the light canals outside of the wall of the tube permits the 
use of large, heavj shears Such a procedure as morcellation mtioducc'' 
special dangers to the patient I ha\e alwajs, so far, found that am foreign 
body that has gone down the oesophagus could be brought back the same wa\, 
piovided certain requirements are fulfilled 1 o ha\ e seized the large lntiudcr 
with powerful forceps and dragged it out b\ main strength would undoubted!} 
ha\e been fatal in main cases Three precautions are neccssan for s a fct\ 
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and success in the author’s method of oesophagoscopic removal of very large 
foreign bodies by rotation and tubal manipulations 

1 Very careful preliminary ray-study is necessary to determine the 
location of any sharp corners or edges, any concavities, hooks, or other pos- 
sible characters that might impede removal or cause trauma, so that such 
potentially traumatic factors can be eliminated by version or otherwise 

2 The largest possible oesophagoscope must be used so as to hold the 
oesophageal walls well spread apart during withdrawal The oesophagoscope 



Fig 27 — Toy jack m the oesophagus Removal presented the prob 
lem the solution of which is illustrated in Fig 28 

must have the regular slanted end, so as to afford the advantage of the lip in the 
tubal manipulation of the folds 

3 The foreign body must be brought up in the position of least resistance, 
doing a partial or complete version if necessary foi the purpose Rotation 
torcepb aie usually the most serviceable instruments for this purpose 

4 The foreign body must be kept close up to the tube-mouth during 
w ithdi av al for three purposes (a) To keep the foreign body in the space of 
wideh separated walls in the waive of the tube-mouth, ( b ) to keep the foreign 
body in view all the way up so as to enable the oesophagoscopist to cariy out 
tubal manipulation of the collapsing folds, (c) to minimize the clamping of 
the intruder by the collapsing folds 
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5 A close watch for collapsing walls and clamping folds must be main- 
tained and these must be controlled b) manipulation with the lip of the 
slanted tube-mouth 

These methods have enabled me to remove cesophageally lodged foreign 
bodies in 238 consecutive cases without lesort to external cesophagoloni} 111 
any case 

Haid, Smooth Conoidal Bodies are best dealt with as shown 111 Figs 25 
and 26 

Toy Jacks are managed as shown 111 Figs 27 and 28 

The XJppci -lobe Bioncht are rarely invaded, but m their proximal poi- 
tions a foreign body is leadily dealt with When their ascending branches are 
invaded the difficulties of woik are very great as shown m Figs 29, 30 and 
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Tig 28 — The problem of the toy jack in the oesophagus The plain points D afford a ver> insecure 
grasp The grasp with rotation forceps B, is \ery secure but in this grasp the points E and T ha\e a 
hook-like action similar to a graefe basket and are sure to injure the oesophageal wall b> catching in a 
fold The most secure grasp and the one that should always be obtained by version if nccessar> is with a 
cupped forceps applied to one of the ball-potnts This grasp permits wobbling (H) which permits the 
other points of the jack to free themselves from the fold encountered during withdra\ al m direction of 
dart In some cases assistance by rotation with the forceps and tube mouth is needed to free the points 


31 , but they have been to a ceitam extent overcome b) methods being de- 
veloped m collaboration with Dr Willis F Manges 

Magnetic E \ti action of Foieign Bodies — One of the most frequently 
asked questions is in regaid to the usefulness of magnets in cases of foreign 
bodies in the lungs There have been no developments since our report * 
The limitations anse fiom the small size of the foieign bodies and the fact 
that they are not fiee to move The smaller the foreign bod} the less the 
magnetic attiaction If an iron or steel foreign body were the size of a 
sledge hammei it could be pulled out thiough the chest wall The onh case 
m which a magnet could possibly be desnable would be that of a tun iron 
01 steel foieign body m a branch bronchus so small that a bronchoscope 
could not entei, and these aie preciseh the cases in which magnets aie use- 
less Inasmuch as we have now 7 developed methods of removing all of these, 
as all other kinds of foreign bodies with forceps or other instruments it 
w’ould seem that magnetic extraction is not needed Moreover, in using a 


* Jackson Chevalier The Larv ngoscope, \pril 1905 
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magnet there is no control over the position of the foreign body in relation 
to the bronchi invaded or to be traversed in extraction Hence all the nice- 
ties of disentanglement and version are impossible However, all experiment, 
if not earned out on living human subjects, should be encouraged The 
author hastens to add that these are only his personal views 



Tic ^ how mg a coil spring hook reaching around~the corner into 

an upper lobe bronchus of a patient The hook went be>ond the 

fort 0 articular coil-spring was of too long a radius of cur\ ature This 

plate was made b> Dr Willis F Manges whose aid in the development of upper lobe- 
bronchial work is gratefull} acknowledged by the author 

CONCLUSIONS 

In all cases ot bionchoscopic and oesophagoscopic foreign body extiaction 
the fundamental rule should be the avoidance of risk of mortality Most 
of the operations in surgery are bimanual binocular procedures, whereas 
foreign-bod} endoscopy is a monocular, depth-gauging procedure handi- 
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capped by limitations due to the smallness of the bronchi and the length and 
slenderness of the instruments Differing thus from all previous tiainmg 
of the opeiator, safety' and success require eyes and fingers that have been 
trained to the work It is impossible, to say nothing of the inhumanity 
of the attempt, to get this tiainmg b) woik on patients The time is 
insufficient Hundreds of hours should be spent m educating the eye and 
the fingers with the bronchoscope working with all lands of foieign bodies 
m a rubbei tube, a cadaver and a living dog Then when a case comes along 
a few hours preliminary wot king in the same way with a duplicate foieign 



Fig 30 — Coil spring hooks for reaching around-the corner into the ascending branches of the upper- 
lobe bronchus The} are straightened in their passage through the bronchoscope resuming their cur\e 
after emergence The degree to which this emergence is permitted regulates the distance of entrance 
mto the upper-lobe and to some extent* the radius of curvature, though hooks of different spnng-radii 
are provided The hook proper at the extremity (B) does not exceed a right angle m its bent position 
Hooks are made m various directions but the two illustrated (B) ha\e the ad\antage that, if caught, 
the} can be disengaged by manipulation of the handle (C) 


body will piovide the bionchoscopisl with an experience such as he could 
not obtain fiom even hundieds of cases If this plan of preliminary general 
piactice followed b) special practice for the particular case be conscien- 
tiously carried out, I feel suie that an;y foreign body that has gone down 
the natural passages can be brought up the same way provided the following 
rules for the use of forceps or othei exti acting instruments are followed 


RULES TOR USE Or rORCEPS 

The following rules are those formulated by the author for lus own use 
Hence they aie stated dogmaticalh The terms “must” and “should” 
lefei only to what the author says to himself Each operator can modify 
them to suit his own personal experience or equation For convenience the 

25 



CHE\ \LIER J\CkSO\ 


term bronchoscope is used Almost all of the rules apply with equal force to 
the cesopliagoscope, the oesophageal speculum and the direct laryngoscope 

1 Befoie insertion of forceps the long axis of the bronchoscope must be 
brought to correspond with that of the bronchus invaded by the foreign body 

2 The size and kind of forceps most suitable must be determined before 
introduction of the forceps 

3 The plane of expansion must be determined before the insertion 
of forceps 



Fig 31 — Rontgenogram showing the spiral upper-lobe bronchus forceps ex- 
tending around 180 degrees in an ascending branch of the upper lobe bronchus 
Though apparentb m contact with the foreign body the forceps are in a bronchial 
branch about 2 cm anterior to the foreign body Plate made by Dr V 1II15 F 

Manges 

4 The plane of expansion must be determined by the greatest plane of 
the intiuder, the shape of the presenting part and the position of the 
forceps spaces 

5 1 here must be two forceps spaces, if two-jawed forceps are to be 
used, and they must be on opposite sides of the foreign body If only one 
exists another must be made by manipulation of either the intruder or the 
tissues, normal or pathologic, or by working the intruder upward into a wider 
passage If none exists two must be created 

6 Before applying forceps an unfavorable presentation must be con- 
verted into a favorable one by 
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(a) Creation of forceps space or spaces if only one, or none, exists 

( b ) Partial or complete version if required for disentanglement, disim- 
paction, disengagement of a point, or proper presentation for seizure 

7 Great care is necessaiy to avoid seizing tissue along with the foreign 
body In the oesophagus a fold of the collapsing walls, or the cricopharyn- 
geal fold, in the bronchi the spur between bronchial orifices, or even a 
duplication of the bronchial wall may be included m the grasp of the forceps 
To pull, tear or twist with forceps so engaged usually means the death of 
the patient If only the mucosa is nipped, fatal injury may not be inflicted, 
but the prolonged oozing of blood will dimmish visibility by obscuring the 
field and by tinting the surface of the foreign body 



Fig 32 — Rontgenograms anteroposterior and lateral of a man aged 28 years (Case No 
Fbdy 887) Showing a very large artificial denture m the oesophagus nhich before ad- 
mission could not be pulled out of the oesophagus Removed through the mouth by cesopha- 
goscopy without anesthesia in 2 minutes and ir seconds by the method illustrated m Fig 33 
Plates made by Dr Willis F Manges 

8 Traction should nevei be made until it is certain that the foreign body 
can be withdrawn without trauma to the tissues 

9 No matter how sure you are that the foreign body is properly seized 
and free to be withdrawn, never pull strongly enough to tear tissues apart 
The safe degree of traction can be determined by the tactile sense trained by 
experiment on the cadaver 

10 In many instances traction must be preceded by pulsion, or by rota- 
tion, or by both, according to the mechanical problem present, m older to 
free a foreign body or its point 

11 When dealing with a pointed object, no traction should be made until 
the point is in the tube-mouth or is otherwise protected 

12 The index finger, being keenest m sense of manipulative touch, should 
be used for traction and propulsion of forceps To leave it free the middle 
and ring fingers are inserted m the rings of the forceps 
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13 In case of foreign bodies that cannot be withdrawn through the 
bronchoscope or oesophagoscope, the foreign body must be held closely against 
the distal tube-mouth by traction on the forceps until the resistance of contact 
is felt Then the cannula of the forceps is firmly fixed against the side of 
the lumen of the proximal tube-mouth as shown in Fig 20 This clamps the 



Fig 33 — Schematic illustration of the authors method of dealing with foreign 
bodies of very large size in the oesophagus In this particular case (see Fig 32) 
selected for illustration ccsophagoscopy prior to admission failed because nothing 
short of fatal traction could bring the artificial denture through the obstructing 
folds (shovm in illustration A) which had been allowed to collapse in around the 
forceps by withdrawing the oesophagoscope at a higher rate of speed than that of 
the forceps and foreign body By bringing oesophagoscope forceps and foreign 
body all out together as one piece the foreign body close against the tube mouth 
(B) a heavy collapse of folds is impossible Any fold that catches the foreign 
body can be readily manipulated out of the way by the tip of the tube mouth 
See also Figs 20 and 21 


three elements, foreign body, bronchoscope and forceps, together as one piece, 
so that all come out together If this is not done the foreign body trailing 
beyond the tube-mouth, as it is almost certain to do if each instrument is 
held independently, will permit glottic closure on the forceps cannula before 
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Fig 37 — Some of the safety pins remo\ed from the air and food passages at the Bron 
choscopic Clinic b\ endoscop} through the mouth without anaesthesia Some of the open 
pins were closed before rcmo\ al others were remo\ed b> the point protecting method and 
still others were remo\ed b> end oesophageal or endogastnc \ersion 




Fig 38 — Some of the safctv pins removed from the air and food passages at the Eron 
choscopic Clime b\ endoscop> through the mouth without anaesthesia Some of the open 
pins were closed before removal others were removed by the point-protecting method and 
still others were removed b> endeesopbageal or endogastnc version 




Tie Z9 — Some of the safet\-pms remo\ed from the air and food passages at the Bron 
choscopic Chmc b> endoscop\ through the mouth n-ithout anaesthesia Some of the open 
pins uere closed before rcmo\al others were remO'ed b> the point-protecting method 
and still others uere remo\ed b> endoesophageal or endogastrxc \ersion 
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the foreign body reaches the glottis The almost inevitable result is the 
stripping off of the foieign body (Fig 21) 

14 Before inserting forceps, the distance from the tube-mouth to the 
foieign body should be estimated The jaws of the f 01 ceps going down 
the tube show m black silhouette against the lighted field When the jaws 
leach the light they show up brightly lighted This localization leaves only 
the distance from the tube-mouth to the foreign body to be estimated by 
depth peiception 

15 Until the glint of light on the foiceps is seen the jaws should 
nevei be allowed to open , and 111 many cases they should not be allowed 
to open until the inDudei is leached They should, however, open befoie the 
intruder is touched and thus displaced 

16 Peanut kernels and similar friable objects must not be giasped so 
firmly as to crush them To do this and yet hold the foreign body sufficiently 



Fig 34 — Having found the foreign body and de\ eloped the proper presentation, by \ersion 
or otherwise, the tube is fixed against the upper teeth with the thumb and finger of the left 
hand as here shown m order to maintain the presentation until forceps are inserted and the 
foreign bodj is properly grasped according to the mechanical problem presented (Neglect 
of this precaution is the cause of man> failures 

firmly to withdraw it requires the training to be acquired only by the pre- 
liminary practice in ciushmg hundreds of peanut kernels with the bioncho- 
scopic forceps Allowance must be made for variations m resistance to 
ciushmg accoidmg to the degree of roasting and to a slight extent the de- 
giee of maceration 

17 Because of the limitations imposed by the necessity of working at a 
distance thiough a tube with one eje only, training of the eje and the fingers 
to the peculiar, ocularly guided, bimanual manipulations of forceps and tube 
are necessan to a laige peicentage of successes As with all other manual 
things the knowledge of how to do them is not enough Nen e-cell habit 
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should be established by practice until the manipulations are made subcon- 
sciousl) as with the knife and fork in eating 
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THE SURGICAL TREATMENT OF PERNICIOUS AN/EMIA* 


By Jas Morley IIitzrot, M D 
of New York, N Y 

The blood has offeied many interesting, often elusive, prob’ems to the 
profession, none perhaps more so than the anaemias grouped under the term 
“ pernicious ” anaemia 

In geneial two types of the anaemias are classified under the above, the 
aplastic anaemias and the haemolytic anaemias By aplastic anaemia is meant 
an anaemia in which there is decreased blood formation, aregenatoiy anaemias 
(Barker) Vogel regards this form as a hemonhagic or puipunc disease, 
that it is “pnmarily a leucomyelotoxicosis,” and states that it can be pio- 
duced expei imentally by benzene poisoning 

The haemolytic anaemias are of a number of types and ate chai acterized 
by an excess of blood destruction over blood regeneration The blood de- 
stiuctive agent for certain of the haemolytic anaemias is more or less definitely 
known and the following groups are recognized 

1 Anaemia due to intestinal parasites (such as Dibothriocephalus latus, 
m which the haemolytic agent is cholesteryl oleate) Mayo (Annals or 
Surgery, vol lxxiv, 1921, p 359) reports some observations by Logan from 
the Mayo Clinic upon the Balantidium coh as a possible cause of per- 
nicious anaemia 

2 The haemolytic anaemias of syphilis and of carcinoma 

3 The haemolytic anaemias of the ptterpenum in which the haemolytic 
agent is found in the placenta 

4 The haemolytic anaemias due to such chemical poisons as potassium 
chlorate, nitrobenzene, phenyl hydrazm, the ammo acids (Iwao), and oes- 
trm (Seyderholm) 

5 The haemolytic anaemias classified as haemolytic or acholuric jaundice 
which appear in both the congenital form (Chaufifard-Minkowski) and the 
acquired form (Hayem-Widal) In both these varieties the haemohtic agent 
is unknown, but it has been fairly definitely demonstrated that the pathologi- 
cal haemolysis is closely related to some action on the part of the spleen 

In addition to the above there is still a large gioup of haemol) tic anaemias 
for winch no definite causative agent can be said to have been found, and 
these may be classified as the Addison Biermer t}pes of pernicious anaemia 
It would be infinitely better to group them all under the term haemolytic 
anaennais of unknown origin, to an ait the time -when the etiological factor 
lesponsible for their existence has been recognized 

The diagnosis of “ pernicious ” anaemia may be made from the lustor) of 
gradually progressive weakness with a marked anaemia in the absence of any 

* Read before the New York Surgical Society October 12, 1921 
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recognizable disease of the internal organs A definite diagnosis, however, 
depends upon the blood findings, viz (Cabot) 

j A reduction of the number of red cells, usually below 2,000,000 
per cubic millimetre 

2 The high color index of the red cell 

3 A subnormal or normal white cell count 

4 The presence of abnormally large deformed or deeply staining red 
cells, some of which may be nucleated 

Cabot separates the aplastic ansemias from the general type and in his 
experience the aplastic ansenuas occur chiefly m young women usually before 
the thirty-second year, run a rapid course and end fatally within a short 
period The other type runs a more chronic course, is prone to remissions, 
and occv is much moie commonly in men than in women 

Barker, 1 describing the Addison Biermer or haemolytic type, considers 
the blood picture of this type as sometimes indistinguishable from the 
haemolytic anaemias of known origin He states that (1) it is commonest in 
people of middle age, (2) affects both sexes in about equal numbers, (3) 
the onset is insidious, the patients complaining of weakness without apparent 
cause, of increasing pallor (with straw-colored tint to the skm), of dyspnoea, 
of gastrointestinal disturbances, and of nervous symptoms, (4) the urine is 
usually high colored and contains an increased amount of urobilin, (5) there 
is always gastric anacidity, and (6) the blood changes characteristic of a 
hsemoljtic anaemia are demonstrable (reduced red count, amsocytosis , poiki- 
locytosis , high color index , often regeneration signs, including nucleated red 
cells, polychiomatic red cells and basophilic stippling, moderate leucopema 
with relative lymphocytic increase, and a diminished number of platelets) 
There is often a little fever, but not always He also states that the prognosis 
should be guarded, as sooner or later a relapse occurs which does not yield to 
treatment and death occurs 

In dealing with a disease in which so many factors enter as possible causes, 
it necessarily follows that many varieties of treatment have been tried, all 
with more or less efficacy m some forms I shall have to take for granted 
that the various hygienic, dietetic and medicinal forms of therapy are suffi- 
ciently -well known to be omitted from this paper 

The forms of treatment which are of interest to the surgeon are blood 
transfusions the eradication of foci of infection, and splenectomy 

MacKenzie 2 points out that medical treatment has been m ad\ance of 
knowledge, that treatment has been empiric, even experimental, and that 
knowledge has come later from the results of the attempts to palliate or cure 
the diseases of man In no other field is the above more true than in the 
therapy of the ansenuas 

Transfusion of the human blood from* a selected donor whose blood is 
compatible has now become an established therapeutic agent, thanks to the 
work of Landois, 3 Jansky 4 and Moss 5 The methods of transfusing the 
blood of the selected donor are numerous, but the two forms chiefly used 
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are ( i ) the direct transfusion of the undiluted blood by the syringe method 
popularized by Lindeman, and (2) the citrate method of Lewisohn 

The quantity of blood to be transfused is still a question for discussion. 
If the theory that the blood introduced from the donor stimulates the blood- 
forming organs, then small transfusions often repeated would seem the 
method of choice If the new blood brought into the body by the trans- 
fusion brings some substance that inhibits or counteracts the action of some 
blood destructive agent, then the quantity would depend more or less upon 
the state and condition of the patient, and would have to be larger than the 
dose used to stimulate the blood-forming organs and might be said to be 
comparable to the use of the varying quantities of antitoxin m such diseases 
as diphtheria By that I do not mean that there is any anology between the 
two processes, but that larger quantities would be required for the 
severer cases 

If the theory that the introduced blood carried the donor along until his 
fatigued blood-forming organs had time to recover and to again begin to 
function properly, then the larger doses would seem to be indicated 

In this connection the life of the transfused blood-cell in its new sur- 
roundings may, throw some light In one of my cases of pernicious ansemia 
in which repeated small transfusions were done, it was possible to distinguish 
the introduced red cell for from fourteen to sixteen days at first Later it 
began to disappear on the twelfth day, then the eighth to the ninth day, and 
at last could not be followed after the fourth day The improvement in the 
condition of the patient and in the blood count coincided very closely to 
these periods, lasting three weeks at the beginning before a slump occurred 
and at last only four days when the case finally resulted fatally 

Mayo,® quoting from an unpublished paper by Ashby from the Mayo 
Foundation, states that the red cells of the transfused blood in persons not 
suffering from idiopathic blood diseases may last from one to three months 
As yet no solution as to the quantity of blood to be transfused has been 
reached It has been my experience that often repeated small or moderate 
transfusions have been as successful as the larger ones and are less apt to 
cause unpleasant reactions m either the donor or the donee 

Blood transfusion has then become an added therapeutic agent in per- 
nicious ansemia It is a lift, acts as a temporary stay, but has not yet cured the 
disease One can readily understand why that is true when we realize that 
this is one of the therapeutic experiments spoken of by MacKenzie to palliate 
human suffering 

With the recognition of the grave systemic effect of focal infections and 
the part played by these infections in certain diseases and the empiric effect of 
the removal of these infected areas in such conditions as arthritis, foci of 
infections are now mercilessly eradicated m anaemic patients, based upon the 
theory that these infections either stimulate blood destructive agencies, or that 
the organisms themselves form a hsemolysm which gradually gains headway 
3 33 



JAMES MORLEY HITZROT 


against blood formation, or like certain poisons, benzol for example, inhibit or 
actually destroy the blood-forming organs 

Barker, for example, feels that the treatment of infections of the gums 
and teeth m patients with pernicious anaemia have been so frequently followed 
by rapid improvement that he agrees with William Hunter that these infec- 
tions play a very important role m the production of pernicious anaemia 
It is not uncommon to find focal infections in individuals at forty or 
over, but if the organism in this infected area is not of the haemolytic strain 
can it be said to be more than a coincidence' 1 

I am heartily in accord with the view that focal infections should be 
eradicated m anaemias, but the organism or organisms grown from the infec- 
tion should have definite haemolytic properties before they can be considered 
etiological agencies The bacteriologist will undoubtedly give us much val- 
uable information, and the field of investigation of the action of the organ- 
isms thus obtained may give much information about some of the remittent 
forms of pernicious anaemia which we now see 

Percy 7 reported twenty-four of the thirty-seven cases he had operated 
upon for pernicious anaemia, and reports the cultures m nine of his cases 
The haemolytic streptococcus was grown from the spleen in three cases, from 
other organs removed at the same time in seven out of the nine cases He 
believes that, “ while it is impossible to state anything definite concerning the 
relation of these various infections to pernicious anaemia, it is an interesting 
observation from the standpoint of etiology and treatment” He also be- 
lieves that the rational treatment should consist of three mam steps (i) 
Massive step-ladder transfusions of the whole blood (2) Splenectomy 
(3) Removal of all possible sources of infection 

In none of my cases was any organism grown from the spleen, and with 
the exception of one case with a few suspicious teeth were there any foci of 
infection discoverable 

Eppmger, 8 Descatello,® and Klemperer and Hirschfield 10 used splenec- 
tomy as a therapeutic measure in pernicious anaemia Each observer was 
prompted to use this method because of certain observations made after 
splenectomy for other conditions Eppmger noted that splenectomy was 
followed by a diminished output of urobilin and by other evidences of de- 
creased haemolysis Descatello, by noting the improvement which followed 
splenectomy in haemolytic jaundice, and Klemperer, by noting that polcy- 
thaemia sometimes followed splenectomy for rupture of the spleen, tried sple- 
nectomy for pernicious anaemia and reported marked improvement of their 
cases following this procedure 

My experience covers seven cases of splenectomy done for pernicious 
anaemia, with three improved for periods of from one to four years, and 
three cases m which death resulted within a year following the operation, 
and one too recent to state the final outcome 

In another paper, in discussing the effect of splenectomy in pernicious 
anaemia, I wrote The anaemias in which there is a disturbance of blood for- 
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mation, if they can be definitely classified and recognized, cannot be benefited 
by splenectomy, inasmuch as the trouble does not lie in the spleen, but in the 
blood-forming organs 

In the other type, i e., those showing increased blood destruction, many 
factors as yet undetermined must be solved before the position of splenec- 
tomy as a therapeutic measure can be settled At one end of this group one 
finds cases in young individuals, under forty, in which the blood picture is 
somewhat atypical, in which blood destruction occurs in crises (haematoge- 
nous crises) with periods of remission, and who have a definite enlargement 
of the spleen In this variety splenectomy bnngs about a result comparable 
to that seen in the acholuric or haematogenous jaundice cases, and the enlarged 
spleen seemingly has some increased action in the process of blood destruc- 
tion and its removal is followed by definite improvement if not by an 
actual cure 

Between these two extremes (the aplastic anaemias and the type com- 
parable to the haematogenous jaundice group) is a middle group in which 
.manifestations of inhibition of blood formation or increased blood destruc- 
tion occur either separately, in conjunction, or in sequence Just when an 
individual with an increased blood destruction may begin to show aplasia 
as a result of this constant blood destruction, or whether the factor produc- 
ing the haemolysis may likewise produce an inhibition of blood formation 
coincident with the increased destruction, or whether the inhibition of blood 
formation may produce an imperfect formation of the red cells which per- 
mits of this ready destruction, are problems to be solved (The effect of 
splenectomy on the normal individual and in certain pathological conditions 
Annals of Surgery, May, 1918 ) 

In a condition with so many factors which may influence our decision 
as to treatment, what clinical findings are there which would suggest that 
splenectomy might be of value? The following have impressed me as 
of importance 

Age Individuals under forty-five, with an anaemia of the haemolytic type, 
with attacks of blood destruction (haematogenous crises), with periods of 
remission between these crises 

The presence of a palpable spleen The spleen is usually considered as not 
palpable in pernicious anaemia The size of the spleens reported by Kumb- 
haar 11 for eighty-nine cases was, normal 28, slightly enlarged forty-one, con- 
siderably enlarged twenty That is there was enlargement of the spleen in 
over 65 per cent of the cases He also states that the better postoperative 
results were obtained with the enlarged spleens The spleen was palpable m 
three of my patients, questionably palpable m two, and not felt in two The 
palpable cases were the largest and the non-palpable, while increased in size, 
were not large enough to be felt In the other cases there was a difference 
of opinion among those who examined the patients as to whether the spleen 
could be felt or not In all of my cases the spleen was larger than normal 
(265 to 500 gms ) 
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If the spleen is felt it is a very definite indication for removal, in 
my experience 

The blood findings Lukis believes that the presence or absence of the 
vital staining cell is of prognostic value, i c ,m the cases of anaemia m which 
vital staining red cells are absent, the prognosis is bad for any therapeutic 
measure, and conversely when they are present or increased m number the 
prognosis is better It would seem wiser from the writer’s limited experience 
to go even further than this, \ e , when the vital staining cells are absent or 
present only in a little less than the normal ratio, splenectomy can be of little 
or no help If the vital staining cells are present m an increased ratio above 
the normal, splenectomy should be considered 

If the blood findings show that the reticulated cell is present in less than 
normal ratio, blood transfusion should be done If this increases the number 
of the reticulated cells, it is a help in deciding for splenectomy If the cells 
are not increased by this means, splenectomy does not help 

After the splenectomy, if there is a marked increase in the reticulated 
cell, the case is more likely to benefit by the operation 

Minot 12 considers that the blood platelets give the best information as 
to bone-marrow activity If they are absent or present in small numbers the 
bone-marrow is deficient in action If large numbers are present the bone- 
marrow is active and this latter group improve most by splenectomy and 
transfusion Minot, furthermore, found that the cases submitted to splenec- 
tomy benefited more and remained well longer after blood transfusion than 
those in which blood transfusions alone were used 

In my experience the reticulated cell has been of more help than the 
platelets, but my senes is entirely too small to be of any great value in arriv- 
ing at a decision 

Furthermore, those cases which show improvement following a trans- 
fusion and who do not return to quite the low ebb that existed before, seem 
to be benefited by splenectomy 

Fragility of the red cell as tested by hypotonic salt solution Hiemolysis 
of the red cell by this method vanes for the different types If the red cell 
is less resistant than normal before splenectomy the patient will be improved 
by the operation, and the greatest improvement m my series occurred m the 
case with the most fragile red cell 

Splenectomy is contraindicated m the elderly individuals, in the cases with 
spinal cord symptoms, and m the aplastic cases 

In the others I believe with Percy 18 that transfusion, the eradication of 
foci of infection and splenectomy are valuable adjuncts to our present therapy 
When all our fragmentary knowledge is placed together, it becomes 
increasingly more evident that the ansemias are as yet but little understood 
Our knowledge will be augmented by the study of all the factors above 
enumerated, but will require the assistance of all the laboratory, technical 
and chemical skill at our command to decide upon the method of treatment 
to be used for the given case 
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If splenectomy is to be considered I would make a plea for the early 
arrival at that conclusion, as the early cases do much better than those in 
which splenectomy is done as a last resort 
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WOUND EXCISION AND EARLY RECONSTRUCTION IN THE 
TREATMENT OF COMPOUND FRACTURES* 


By Mabtin B Tinker, MD 
of Ithaca, New York 

The important relation between wound excision and early plastic sur- 
gery was constantly in evidence with those assigned to reconstruction hospital 
service during the world war Many badly mangled extremities were saved, 
with all structures essential to function preserved, but were almost useless 
because of paralysis, stiffness or contracture This was inevitable with the 
difficulties unavoidable in military surgery, but much better results should 
be expected from similar injuries in civil practice 

Observation of conditions m a number of general hospitals m surgical 
centres leads to the feeling that we are not profiting by the lessons of the 
world war in the management of these conditions as we should Of course, 
this is not true of all hospitals , but could not many hospital-bed days, much 
dressing material and time of internes and nurses, to say nothing of valuable 
lives and limbs, be saved by the adoption of the standard instructions to 
the resident staff as to wound excision, methods of disinfection and general 
measures of reconstruction by the surgical services m charge of many mem- 
bers of this Association ? Frequently we are inclined to ask, what percentage 
of industrial and other accidents could have been more efficiently treated by 
the better surgical teams of war times'* Yet such team-work and surgical 
care is much more readily possible in almost any of our home hospitals 
than m military practice m time of war War experience showed clearly that 
much of such surgery need not be done personally by surgeons in charge, 
but could be delegated to well-tramed younger men fairly instructed how 
to carry out the work The yearly increasing thousands of accidents result- 
ing from modern traffic and industrial conditions makes the most efficient 
management of such injuries a problem of vital importance, for the numbers 
in loss of life as well as function equal or exceed those in any field of 
pathological surgery 

As urged in a paper published over twelve years ago , 1 the most important 
consideration m the management of compound fractures is still the wound 
of the soft parts “ If our wound is aseptic, tetanus and blood poisoning are 
impossible, bony union and a movable joint (Figs i and 2) are favored, 
osteomyelitis will not develop , and a useful, if not perfectly normal, extremity 

* Read before the American Surgical Association, June 15, 1921 
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Fig i — W ound excision operation performed 1905 Compound comminuted fracture of pa- 
tella Kicked in the knee b> a horse W ound contaminated with horse manure _\o trouble 
from sil\cr wire sutures fi\e \ears after operation 



Frc 2 — Perfect flexion of knee both \oluntarv and passive 
in fracture of patella shown in Fic 4 Patient able to do 
all kinds of farm nork without any disability 
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will usually be saved ” The importance of various measures of reconstruction 
is equally important Unless we can save or restore the mam nerve or blood 
supply the extremity must be sacrificed The importance of preserving the 
function of tendons and certain joints is almost equally great The ideal, 
where possible, is to carry out necessary reconstruction procedures at the 
time of excision 

With regard to wound excision itself the question arises, were the best 
methods used where possible during the war, and are they now being used 7 
To help throw light on this question, some experiments were done m the 
laboratories of physiology, bacteriology and histology of Cornell University 
and New York State Veterinary College I take this opportunity to 
acknowledge my indebtedness to Profs Sutherland Simpson, B F Kingsbury 
and V A Moore and their associates, Prof H J. Milks and Doctors 
Carpenter and Hitchcock The problems which we undertook to solve were 
as follows* 

1 Is it possible to disinfect an extensively infected wound, especially the 
external wound, thus preventing contamination of the clean excised area 
during excision 7 

2 What is the relative value of various antiseptics (a) m killing bacteria, 
and (&) in penetrating lacerated and contused tissue? 

3 Is it possible so to stain lacerated tissue as to be of material help in 
outlining the injured from the uninjured tissue 7 

First . In the attempt to solve the first question as to the disinfection 
of infected wounds, animals which were used m experimental physiology 
were first killed with an ansesthetic Extensive lacerated and contused wounds 
were’ then made by driving a rusty bolt into the tissues with a mallet, by 
crushing the extremities in a vise against a rough stone, and by tearing with 
a large rusty hook. The rusty bolt, hook and stone used in making these 
wounds were all thoroughly contaminated with a culture of a very resistant 
spore-forming organism To attempt to disinfect these badly lacerated, 
contused and definitely contaminated wounds the following antiseptics were 
tested (a) Saturated solution of permanganate of potassium (this was 
used because of its oxidizing value with special reference to the anaerobic 
spore-formers), (b) pure carbolic acid solution, (c) strong formaldehyde 
solution, (d) Harrington’s solution (i to 500 bichloride of mercury m 90 per 
cent alcohol with 2 per cent, hydrochloric acid) and dichloramme-T 5 per 
cent The wounds were thoroughly swabbed with one of the above strong 
antiseptics The results were as follows . 

Wound No . x Potassium permanganate Stone All three tubes show 
heavy growths of B Chauveaui 

Wound No 2 Carbolic acid Bolt All three tubes show growths of 
organism No 1, three colonies, No 2, nine colonies , No 3, twelve colonies 

39 



MARTIN B TINKER 


Wound No 3 Harrington’s solution Hook Two tubes negative , one 
tube shows one colony 

Wound No 4 Carbolic acid Bone crushed Three tubes show growths 
of organism No I, three colonies, No 2, eleven colonies, No 3, six- 
teen colonies 
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Fig 3 —Diagnosis — Right Foot crushed with railway car wheel Two middle toes black and gangre 
nous a Direction in which wheel passed b Area of crushed bone c Area that was gangrenous 
d Area on plantar side of foot where soft parts were entirely destroyed e Area on dorsal side of foot 
where skm was stripped off and destroyed and tendons exposed 


Wound No 5 Formaldehyde Bolt No 1, negative, No 2, one 
colony , No 3, heavy growth throughout the tube 

Wound No 6 Dichloramme-T Bolt No 1, sixteen colonies, Nos 
2 and 3, heavy growth throughout the tube 

The relatively small series of tests indicated superiority of Harrington’s 
solution and considerable value for formaldehyde solution and pure carbolic 
acid, but it seems that permanganate of potassium cannot be relied upon 
m spite of its strong oxidizing value and dichloramine-T also did not give 
good results 
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Second To determine the extent of penetration of the antiseptic into 
lacerated and contused tissue, frozen sections of excised tissue were made 
and examined, which showed that, while the degree of penetration is not 



Pig 4 — Operation — Amputation of ist and part of 2nd joint of big toe and of 3rd and 4th toes Re- 
moval of crushed bone of 2nd and 5th toes Soft part of 2nd and stb toes sax cd for flaps 

great, it is probably sufficient to take care of practically all bacteria in case the 
infection has not been in contact with the tissues too long, giving the bacteria 
an opportunity to spread by lymphatic or blood channels 

Thnd To determine the possibility of outlining the injured from the 
uninjured tissue the following stains were used Strong solutions of acn- 
flavine, methylene blue and hot saturated solution of permanganate of potas- 
sium The distinction between stained and unstained tissue was clear enough 
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with any of the stains to be of great help in dissecting out the injured area, 
but the permanganate solution gave easily the best results These experi- 
ments with stains merely confirmed similar ones earned out with medical 
officers at Ft Riley and the results of clinical experience m civil practice in 
staining lacerated wounds, sinuses and fistulous tracts for excision Anyone 
who has seen the difference between excision of an unstained fistulous tract 
and one stained to stand out from the surrounding tissues as clear as a 
shoestring would not be difficult to convince of the value of tissue-staining 
in outlining irregular penetrating wounds for excision These methods I 
have used and advocated for fifteen years and am certain will prove a help 
to any not using them who will adopt them 

Local anesthesia if properly used is most satisfactory m the vast majority 
of cases It was used m a large percentage of the reconstruction work at 
General Hospital No 26, Ft Des Moines Wound excision and reconstruc- 
tion measures m many cases are very time-consuming, and by the use of 
local anaesthesia the risks are greatly reduced Crile has demonstrated the 
value of local anaesthesia in combination with gas-oxygen m preventing shock , 
but if properly used, local anaesthesia alone gives relief from para which 
is satisfactory to the patient As is desirable in any line of surgery, so with 
local anaesthesia, it is necessary to get the best results to study the methods 
and observe the work of those accustomed to its use Those who have 
attempted local anaesthesia in major surgery without such study and observa- 
tion have frequently failed to get relief of pain and discarded the method 
without a fair trial A minority have used local anaesthesia for many years 
arad have proved its value beyond question in the class of cases which we 
are now considering In both civil and military surgery it has the advantage 
of saving anaesthetic drugs and the services of a special anaesthetist for the 
administration of the anaesthetic In many cases of compound fracture of 
the extremities it is possible to block the nerves supplying the field with 
relatively little anaesthetic solution Both in this way and in certain other 
cases, by the massive infiltration, as used by I<arr, I have succeeded in getting 
satisfactory anaesthesia It is true that in certain very extensive and 
tedious cases the inhibition of the patient partially wears out after an hour 
or two, but a great deal of time under general anaesthesia can almost invari- 
ably be saved 

Skin Grafts In the case of superficial injury, when no important struc- 
tures are exposed, immediate or early skin-grafting saves a great deal of 
time m healing The modified autogenous graft, a name which I coined ten 
years ago for want of a better, 2 requires only a small superficial denudation 
which rapidly heals The use of local ansesthesia makes this a very minor 
procedure in most cases, and because of the relatively small amount of skin 
required it is generally unnecessary to go to distant parts of the body to 

42 



WOUND EXCISION IN COMPOUND FRACTURES 


get skin The grafts resemble the “ deep, small grafts ” of Staige Davis, but 
the method of using them seems to me simpler A line of skm is infiltrated 
and the skm pinched up m a roll between the thumb and finger of the operator 
and assistant A long strip of skin, thin at the edges but thick in the middle, 
can then be cut easily with any sharp scalpel and snipped off in pieces one- 



Tig 5 — a Soft parts of 5th toe turned over and across as flap to cover over ends of 3rd and 4th metatar- 
sal bones b Skm graft from thigh o\cr dcfccti\c area 

half inch or less square (These are supplied as islands about one-quarter 
inch apart to the surface it is desired to cover and usually rapidly grow 
together ) With free drainage and the use of mild antiseptics the grafts 
usually hold even in the presence of considerable infection 

Flaps When nerve trunks, tendons and joints are exposed, skm grafts 
do not offer sufficient protection A pedicled flap of skin v\ ith a little under- 
lying subcutaneous fat gives the best results If there has not been too 
great local destruction of the skin the flap may be turned from the immediate 
vicinity In case of extensive destruction of soft parts of the arm, a flap 
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from the chest or, less desirable, the abdomen may be used Pedicled flaps 
turned from the chest or upper abdomen are not used as frequently as 
they might be with advantage in the management of injuries with con- 
siderable loss of the soft parts of the hand or forearm A full-thickness 
flap of almost any size or shape with ample subcutaneous fat can be readily 
obtained from the chest or abdomen without causing later disability The 
flap becomes well established in about eighteen days, when it can be cut 
free and adjusted if necessary As a substitute for plaster-of-Paris or 
other rigid dressing, the use of wide adhesive strips and small pillows under 
a binder to support the arm we found m military surgery much more com- 
fortable for the patient, and the fixation all that was necessary for healing-m 
of the flap (Fig io) The slight change of position from occasional adjust- 
ment of the binder and very elastic support of this fixation made the patients 
so comfortable that complaints with regard to the dressing were unusual, m 
great contrast to plaster-of -Paris The defect m the chest-wall can be closed 
with tension sutures of silkworm gut through heavy rubber tubing, or some- 
thing similar, to prevent cutting of the sutures 

Tendons — Extreme disability always follows compound fractures of the 
hand or forearm m case prolonged suppuration involves the tendon sheaths 
If by thorough wound excision or early effective disinfection by Carrel-Dakm 
treatment or other antiseptics it is possible to get fairly early healing, the 
results of injuries involving tendons are often surprisingly good In dealing 
with compound fractures of the fingers, hand or arm, an incision along the si^e 
following up the divided tendon gives better results than an incision, as so 
commonly placed, directly over the tendon With incision directly down 
through the tendon sheath it frequently springs out and becomes adherent, 
and m many cases the scar tissue alone gives a high degree of disability 
Better still, an incision placed transversely m the line of the normal skin- 
folds gives more satisfactory results than a longitudinal incision if sufficient 
exposure cam be obtained m this way Mattress stitches in dealing with 
thm tendons or muscles usually hold, while simple interrupted stitches 
frequently cut out So many failures to secure union of tendons by the 
use of catgut sutures have come to my notice that I feel that the use 
of silk or some other unabsorbable material should be urged In case a 
tendon has retracted far up, it is frequently possible to reach the end with 
a Halsted mosquito clamp inserted into the tendon sheath, grasp it and draw 
it down, a much more satisfactory method than division of the sheath 
Splinting or other measures necessary to hold the parts m such position as 
to avoid tension is desirable but should not be continued long Usually I 
begin some movements at the end of a week or two, at the latest three weeks 
In case repair is not possible until weeks or later, the retracted upper end 
of the tendon is usually adherent to the sheath, making the opening of the 
sheath and separation of adhesions unavoidable In such cases, bowstring 
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Fig 6 — Compound comminuted fracture of humerus Am run ovc^ b> freif ht u r ; ill 
lone crushed into minute fragments o\ er width of car whe™ 1 Attempt to su*urt with ihtr 
ware unsuccessful but wire caused no trouble Bone praftinp refused 



Fig 7 — Functional result after injurv shown in Fig 6 Flail 
joint weakens arm but patient is able to work as freight 
conductor 


Fig 8 — -Illustrating importance 
of dealing with wounds of soft 
parts m case of compound frac- 
tures Patient had a bad 
compound comminuted fracture 
following kick b> army mule 
Complete paralysis of musculospi 
ral nerve which was caught over a 
small spur of bone m the callus 
Patient had complete voluntary 
extension of the wrist and fingers 
three months after freeing nerve 
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contracture tends to follow tendon suture with considerable resulting dis- 
ability Avoiding incision directly down through skin and sheath and early 
physiotherapy help to avoid this Tendon-lengthening by various methods 
has not given me as good satisfaction as direct suture, even where joints 
have had to be extremely flexed in order to get apposition of the ends which 
had been separated for a long time In injuries of longer standing the use 
of free fat transplanted under adherent tendons and covering with a pedicle 
flap, including a fair amount of fat, frequently give excellent results where 
there has been loss of function because of adhesions This is, of course, 
usually avoidable if reconstructive measures can be carried out early The 
value of physiotherapy immobilizing fingers and joints which have been 
stiffened is well enough understood not to need more than mention The 
importance of tendon repair is most appreciated by persons who use their 
fingers and hands for highly skilled work Among my patients have been 
a number of musicians, including a cellist, flutist and pianist, who were 
completely incapacitated from playing their instruments by reason of rela- 
tively trifling injuries involving tendons These patients have been able to 
play as well as ever in a short time after the suitable measures for repair 
Peripheral Nerve Injuries are common in connection with crushing inju- 
ries, gunshot wounds and other causes of compound fracture The impor- 
tance of early reconstruction work in these injuries was another of the 
important lessons taught by the experience of the world war The records 
of Dr E M Hummel showed that over 600 peripheral nerve injuries came 
under observation during nine months following August, 1918, at Ft Des 
Moines Those patients who had had immediate nerve sutures at the front, 
in several instances, had early return of function In other instances, partial 
function was recovered, and in all these cases the secondary operation was 
made much easier and the prospect of recovery of function greatly im- 
proved Even in case of wounds which became infected the nerve frequently 
held together, making later reconstruction surgery much simpler In over 
90 per cent of the cases m which peripheral nerve operations were performed 
local anaesthesia was used for an hour or more of the tedious dissection which 
was usually required to free the nerve and its branches from scar tissue 
The patients were made the judges of the efficacy of the anaesthesia, and 
if any complaint was made a general anaesthetic was administered at once 
The large majority of the patients were entirely satisfied with local anaesthesia 
and the work demonstrated to many skeptical reserve officers the possibilities 
of local anaesthesia in difficult major surgery Compound fractures with 
open wounds which came to us infected were rendered relatively bactena- 
free within a short time, m many cases, by careful use of the Carrel-Dakm 
method, making it possible to skin-graft or turn flaps and get rapid and satis- 
factory healing of the wound and soft parts Such reconstruction surgery, 
making possible the restoration of function to muscles and tendons vhose 
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movements are controlled by the injured nerves, is equally as important as 
the repair of the injured nerve In discussing peripheral nerve injuries 
elsewhere I have called attention to this important interrelation of function 
In a few cases in which secondary operations were necessary, we demon- 
strated to our satisfaction the value of transplanted fat m preventing adhe- 
sions and pressure on tendons and nerves In certain doubtful cases 
neurolysis was done, freeing the nerve from surrounding scar-tissue, and 
in case it was not possible to place it where readhesion was not almost certain 
to occur the nerve was surrounded by a fat flap In several of these cases 
where function did not return within a reasonable time the injured area was 
excised and nerve suture done In these cases, without exception, the trans- 
planted fat was found in good condition and capable of serving the purpose 
for which it was used If nerve function can be restored early a great 
deal of disability from fibrous changes m muscles can be avoided, as well as 
tedious freeing of contractures by the various means of physiotherapy Of 
course, when contracture or stiffness has developed, the physiotherapy is of 
great value , but by early reconstruction surgery such disability usually can 
be avoided, with saving of time and frequently the difference between a 
relatively perfect and imperfect result The autotransplants of Huber (nerve- 
grafts) have been shown by experience of several observers to give a fair 
percentage of successes when too much nerve was destroyed to permit of 
immediate suture by any method This statement is made on the basis of 
personal experience and reports of other reliable observers, with all respect 
for the opinions to the contrary of some good neurological surgeons 

Bone The rule should be, “ Save all that is possible ” Army experience 
showed many useful extremities following infected compound fracture with 
comminution into almost innumerable small fragments Carrel-Dakin treat- 
ment is of great value if impossible to clean the wound by excision without too 
great sacrifice Covering exposed bone with a flap immediately or early 
should be done if possible, but recent experience shows considerable exposed 
bone may recover under Carrel-Dakin treatment and the fragments form a 
strong shaft A fairly useful extremity may be obtained even if a consider- 
able part of the shaft of the long bone is destroyed which is not replaced by 
bone-graft Methods of fixation depend largely on choice of the individual, 
but the army type of splint is well adapted for dressing reconstruction cases 
Bone-grafting gave uniformly good results in the hands of many surgeons in 
the war and it scarcely demands extended comment 
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SPECIAL POINTS IN THE TECHNIC OF OPERATIONS 
ON THE THYROID GLAND 

By George W Chile, M.D 

AND 

William E Lower, M.D 
of Cleveland, Ohio 

How Much Gland Shall Be Left ? The amount of gland to be left varies 
according to the type of goiter A block of hyperplastic gland (exoph- 
thalmic), half an inch square, and an inch long, would probably have as 
much functional value as a piece of colloid gland ten times as large, for the 
reason that the hyperplastic gland consists almost entirely of large columnar 
cells, while the colloid goiter is made up mainly of colloid material and a 
single layer of cubical cells The amount to be left should m general be 
the functional equivalent of a normal gland This would mean only a small 
portion of an exophthalmic gland , but m the case of a large colloid goiter, 
a bulk larger than that of a normal thyroid is required because the colloid 
goiter is not as active as the normal gland 

In our earlier operations we usually erred by leaving too much of the 
gland It was only by trial and error that we finally realized that in cases 
of exophthalmic goiter a very small amount of gland is sufficient 

What Part of the Gland not to Leave In our earlier series we followed 
Kocher’s advice and removed the larger lobe, leaving intact the smaller lobe, 
expecting that the readjustment of the trachea, larynx, and the smaller lobe 
would be satisfactory to the patient For cosmetic reasons this proved very 
unsatisfactory to the average American patient and we were sometimes 
obliged to resect the remaining lobe Then we resected both lobes — leaving 
the posterior capsule (C H Mayo) and only a portion of the upper and of 
the lower poles on each side, believing that thus the parathyroids would be 
well protected, and the gland well distributed Though this was better than 
unilateral thyroidectomy, the poles would too often display themselves as 
lumps This plan was not entirely satisfactory 

In our first series, unless it was enlarged, the median lobe was left We 
soon found, however, that occasionally after operation this quiescent lobe 
increases markedly m size, giving the appearance of an Adam’s apple, which 
in the case of women, m particular, proved unpopular As a matter of 
precaution this lobe is now routinely removed 

Ltne of Division of the Pi eglandular Muscles We have dealt with the 
preglandular muscles in many different v r ays A long vertical median in- 
cision, depending on lateral traction for exposure of the gland, was soon 
abandoned, except for adenomata occupying a median position or for small 
goiters For laterally developed lobes, and m exophthalmic goiter, the 
single median division of the preglandular muscles is too often unsatisfactory 
We have tried the high division of the muscle, employed by C II Mayo 
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For the majority of cases this gives adequate exposure, but m some goiters 
it does not always give adequate opportunity for the dissection of the 
lower pole 

It is for these reasons that, when more than a vertical incision is required, 
we have adopted the transverse division 

Tying the four arteries outside the capsule occasionally results in para- 
thyroid deficiency because of the limitation of their blood supply In about 
one hundred cases I made a bloodless, sharp knife separation of the true 
capsule from the surrounding tissues, whereby the parathyroid and the recur- 
rent nerves were plainly exposed and were, therefore, left anatomically safe 
From the anatomical and dissectional point of view, this is a perfect technic, 
but it has one defect which condemns it — occasionally, although the voice 
was little or not at all disturbed for some days after the operation, a hoarse- 
ness appeared later and persisted in spite of every form of treatment This 
was presumably due to involvement of the recurrent nerve in the new 
scar tissue 

Catching of masses of thyroid tissue by large forceps and then ligating 
them by needle and catgut en masse was tried as a means of minimizing the 
number of ligatures and cutting down the time of operation From these 
two standpoints, this manoeuvre proved a great success, but the pulling 
together of such a mass of tissue occasionally interfered with the voice 
This method was, therefore, abandoned and the more detailed method of 
catching the individual branches of the main vessels with small forceps 
was adopted 

Turning Out Gland with Finger — -In our earlier series, after the gland 
was freely exposed, the forefinger was slipped behind or below or above it, 
and the deeply lying gland rolled out into view, thus greatly simplifying the 
operation This did well in most cases, but in the case of a bilateral, deeply 
burrowing goiter, especially if it is wedged tightly s in behind the larynx to 
that considerable force is necessary to dislodge it, the mere traction and pres- 
sure and stretching — that is to say, the mechanical abuse of the recurrent 
nerves — even though they are not torn, may block the passage of nerve 
impulses and hence may cause an immediate bilateral paralysis of the vocal 
cords, which will interfere with or completely block the intake of air, 
necessitating an immediate tracheotomy Or, in the case of a partial paralysis, 
respiratory distress may occur after the operation, necessitating the reopening 
of the wound, even a tracheotomy The actual number of such contretemps 
may be few , but one such case seems the equivalent of many in the impres- 
sion it makes, more especially if, following the tracheotomy, broncho-pneu- 
monia and later death ensue m an otherwise sound and curable patient 

There is another objection to this otherwise highly desirable manoeuvre 

the turning out of a large thyroid from its burrow with the finger, which 
applies especially to cases in which the lower pole extends into the chest In 
such a case everything may be progressing well, the projecting lobe is rolled 
out carefully, but just as the manoeuvre is completed, a large vein, greatly 
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stretched, tears, and a full stream of venous blood fills the hole vacated by 
the ousted lobe The entire field is at once stained and blood-soaked The 
particular vessel is not seen Promiscuous grasping with forceps in this 
black pool is a gamble Packing the entire cavity with gauze will quickly 
arrest the hemorrhage, but meanwhile the mechanical process of gauze pack- 
ing has torn neighboring, equally thin-walled veins, which are waiting their 
opportunity to bleed when the gauze is removed Everyone gets out of this 
predicament in his own way, and Ins own way is usually different m each case 
The best method is prevention by a controlled technic, which implies grasping 
every vessel m advance of its rupture and the primary separation of the 
upper attachment of the lobe so that the thyroid will rise spontaneously 
with but slight pull from above, not push from below 
* Catching cmd Tying Bleeding Vessels on the Surface of the Trachea — 
If the disseotion is earned directly on the trachea or larynx, and vessels are 
so divided that they can be caught only by picking up and tying the peri- 
tracheal fascia with the vessel, thus including the sensory nerves which enter 
the wall of the trachea, the brain interprets this the same as a foreign body 
in the trachea There will be irritation, coughing, increased mucus If 
there is increased mucus and coughing, a local tracheitis will occasionally 
develop A local tracheitis in turn will occasionally terminate in bronchitis 
Bronchitis occasionally develops into broncho-pneumonia Broncho-pneu- 
monia may terminate in death Thus an innocent ligature may cause death 
Contact with the trachea and the larynx may be wholly avoided by a 
sharp, bloodless dissection above the line of cleavage, and hence at a sufficient 
distance from the trachea and larynx to tie the vessels, without including 
the sensory nerves of the trachea, leaving on the trachea an undisturbed 
biologic coat This is a most important point 

Interference with the Mechanism of Swallowing — In cases m which a 
growth is thrust backward on each side behind the larynx, and between it 
and the oesophagus and the pharynx, if the encircling portion of the 
gland is dislodged with the finger, in some instances there will result 
interference with the innervation of swallowing, and the consequent difficulty 
in swallowing may persist for several days As a result fluids and even 
solids may enter the respiratory tract, causing paroxysms of coughing and 
even broncho-pneumonia A like interference with swallowing may result 
when the superior thyroid artery escapes and retreats above, just as the 
inferior artery may retract below The interference with s\s allowing is due 
to the physical injury of the nerves in the catch-as-catch-can process of 
grasping the vessel The dissection may be led into this territory without 
appreciating the risk Caution and prevention is the only safe method 

Respiratory Obsti notion During Opctatton — With nitrous oxid oxygen 
apparatus, oxygen under pressure may be at once given in case of tracheal 
obstruction We have seen a collapsed trachea dilated at wall \\ ith a change 
in pressure by means of the gas-oxygen apparatus But if for any reason 
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tracheotomy is needed, a transverse small opening between the rings with 
a kmfe should be made early rather than late Just as soon as the obstruc- 
tion is removed, the trachea may be closed with a French curved round 
needle, and the wound closed as usual If conditions are favorable the wound 
may be closed 

Maintenance of a Clear Field — For every reason the field should be 
kept clear from the start to the finish No division of tissue should be 
made through blood, especially if scissors are being used We prefer the 
knife because the division is more definitive and the chance for error 
much less 

Blood tn the Trachea — If, in an emergency, the trachea be opened the 
inhalation of blood must be avoided whatever may be the cost in effort and 
precaution This is assured by the control of the local field by haemostats, 
and by the sheer skill of the first and second assistants Inhaled blood is 
very likely to cause death from broncho-pneumonia 

After all these statements regarding the possible sources of error it would 
seem that a thyroidectomy could not be made satisfactorily, that the possi- 
bilities of danger are innumerable, and beset the operator on all sides But 
these difficulties cease to be pitfalls the moment the possibility of their occur- 
rence and the manner of their avoidance have been fixed m the mind of the 
operator and m the mmds of his staff There has been no tracheotomy m 
our last 1080 operations By bearing m nund the precautions indicated 
above we now rarely see any, even the minor, mishaps 

Delayed Closure — In any serious case the wound is left wide open — 
completely so, the divided muscles and tissues down to the trachea and 
larynx and the depths of the wound under the clavicle — and the open wound 
is dressed with 1-5000 flavine gauze The advantages of this procedure are 

1 It shortens the time of operation It may cut off the fatal last 
minute 

2 There is practically no postoperative pain or discomfort, thus it 
lessens by so much the postoperative drive 

3 And most important leaving the wound open prevents the ab- 
sorption of wound secretion Aseptic wound secretion has always been 
known to cause some postoperative increase in temperature in normal 
non-sensitized individuals, but m the hypersensitized, exophthalmic 
goiter patients, this reaction may be multiplied many times and become 
a raging, destroying fever 

These wounds are closed under analgesia and local anaesthesia without 
removing the patient from bed, as soon as it seems safe, usually in the 
afternoon of the same day — sometimes the next morning — occasionally on 
the second day after operation 

As for infection, the wounds closed on the same day run a course almost 
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identical with those in which primary closure has been made There is a 
slight tendency after the first six hours to increased contamination 

When to Stop the Operation — If there is any doubt of the outcome at 
any point, that is the moment to stop the operation, tie off the ligatures and 
dress the open wound with flavine Whether mistaken or not, the operation 
can usually be resumed and completed on the following morning 

Deception of the Patient — Patients are not deceived as to the time of 
operation If we have their consent and confidence, we go ahead so care- 
fully, that they are not aw r are of the day and the hour of operation But, 
if a patient demands to know the proposed day and hour, he is told If, in 
consequence of this information, his condition becomes unsatisfactory, opera- 
tion is deferred This is only an occasional experience After the strain 
of one delay, the patient usually is willing to take a passive role 

X-iay Treatment in Thyi oidectomy — X-ray treatment does reduce the 
activity of the thyroid It is a simple, painless procedure Then why not 
use X-ray to the exclusion of other procedures ? Because of the follow r - 
mg disadvantages 

(a) The dose required to produce a given effect is at best a guess 

(b) Relapses are common 

(c) The delay in unsuccessful cases leads to serious damage to cer- 
tain organs — the myocardium, liver, nervous system, etc 

( d ) In case of operation later, the scar tissue and adhesions caused 
by the X-ray are a handicap The dilemma m the use of the X-ray is 
Myxedema or relapse If the dose is sufficient to kill all the thyroid 
cells, myxedema results , if the dose does not kill the cells, thej- recover 
and there is relapse 

Indications for Ligation — In this clinic ligation is employed only as a 
preliminary to thyroidectomy Double ligation rarely cures, but as is the 
case after X-ray treatment, there is a tendency to relapse And when relapse 
occurs, we have lost the nicest step in the graded operation 

X-ray might be used instead of ligation as a part of a graded operation, 
excepting for the uncertainty of the extent to which it has destroyed the 
thyroid tissue 

To What is the Good Effect of Ligation Due? — Certainly not to the dimi- 
nution of the blood supply, for no matter how soon or how late after ligation 
the thyroidectomy is performed the local blood supply is found to be dimin- 
ished but little In fact, it often seems as if the blood supply after ligation 
is richer because of all the developed collateral branches I am of the opin- 
ion that the greater part of the benefit from ligation is the result of a break 
m the nerve supply of the thyroid since the principal s> mpathetic ner\ cs run 
in the walls of the superior thj roid arteries 

What is the Indication foi Thyroidectomy ? Diagnosis of Hyperthyroid- 
ism is the Indication for Thyroidectomy — We believe this because if we wait 
to try out the rest cure, in. that case rest fails to cure, and tins is true m too 
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many cases, and when the rest cure fails the patient has sustained serious 
additional damage, perhaps permanent damage, to the myocardium, to the 
liver, to the nervous system, his life has been shortened, the difficulty of the 
operation has been increased , and much time has been lost 

It is only within recent years that we have been able to put hyperthyroid- 
ism in the class with appendicitis as to operability, but now the mortality of 
thyroidectomy is almost as low as the mortality of appendectomy In view of 
the comparatively short stay in the hospital, the slight risk, the inconsequen- 
tial scar, we are prepared to accept the dictum " operate on diagnosis ” 
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By Arnold Schwtzer, M D 
of St Paul, Mini* 

Surgery of the mediastinum comes into question in inflammations, espe- 
cially after injury, be it from direct penetrating wounds or from perforations, 
mostly from the side of the oesophagus In one such case I found an easy 
access and good exposure of the posterior mediastinum by resecting several 
ribs near the costovertebral articulation The pleura could nicely, and with- 
out injury, be stripped free In this way good access was procured I 
cannot convince myself that the procedure of Heidenham is always prefer- 
able, where one enters upon the transverse processes of the vertebrae by an 
incision near the midline and frees the deep musculature of the back toward 
the side Heidenham then removes the transverse processes and the corre- 
sponding portions of the ribs In this manner the danger of injury to the 
pleura is thought to be more safely avoided Surely the wound is much 
deeper and the orientation more difficult Our case was a septic phlegmo- 
nous infection from a foreign body in a child The operation did not, how- 
ever, save the patient from the severe sepsis 

Purulent infections of the anterior mediastinum apart from direct trauma 
are mostly due to a breaking down of lymph-glands or to the advance of 
an abscess which started in the neighborhood Of each of these two con- 
ditions I have seen one example 

One was an abscess along the pericardium on the right side It orig- 
inated from a tuberculous chondritis of the fourth, fifth and sixth ribs. 

It had apparently started on the under surface. The abscess formed 
a narrow cavity of about 4 or 5 cm depth along the pericardium As 
tuberculosis of the rib cartilage never heals, if only the affected portion 
is removed, the whole of the affected cartilage was thoroughly excised , 
iodoform was rubbed into the wound , the wound was closed up to a fine 
silkworm dram and healing occurred promptly 

The second case was a lymph-gland abscess, taking its origin from 
what seemed to be one of the right peritracheo-bronclnal glands Poirier 
and Cuneo mention that the glands of this group, the peritracheo-bron- 
chial glands of the right side, are the most frequently affected ones 
among the peritracheo-bronclnal group The abscess m our case was 
located behind the second and third cartilages on the right side. After 
resecting these we entered the abscess cavity, at the depth of which 
(perhaps 5 or 6 cm below the surface) a somewhat melanotic but prin- 
cipally chalicotic necrosed lymph-gland of the size of a peeled almond 
w T as fished out The patient was a stone mason, which explained the 
chahcosis There w as little organic matter left m the gland , it consisted 
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principally of grayish grit Healing after a few weeks The case 
became doubly interesting when our patient returned about three years 
later with a similar condition on the other side This time the abscess 
pointed in the sternal notch, near the head of the left clavicle, and after 
incision we could enter an abscess cavity downward and inward behind 
the manubrium sterm, again about 5 cm in depth Again a necrotic 
mass came out, though only after about a week It was a necrotic 
lymph-gland of the anterior mediastinum, belonging to the group which 
lie m the angle of division of the superior vena cava into the two innomi- 
nate veins, and which Bartels (Das Lymphgefaess-system) describes as 
lymphoglandulse anguh anonymi Healing after six or eight weeks 

Apart from purulent infections the mediastinum may be the seat of quite 
a variety of pathological conditions, in the detection of which the Rontgen 
rays are by far the most important though not exclusive agent The most 
frequent occurrence is a tuberculous enlargement of the hilum glands in 
connection with pulmonary tuberculosis It is important to remember that 
in children such large lymph-gland masses may often be primary, 1 e , with- 
out pulmonary findings and probably propagated from mesenteric tuber- 
culosis Occasionally tuberculosis may affect the mediastinum in the form 
of a cold abscess with its origin in a vertebra or the sternum Lues m the 
form of gummata or massive thickening around trachea or bronchi and the 
large vessels is not very infrequent History, Wassermann, and lesions in 
other parts of the body are of course to be taken into the reckoning 
Hodgkin’s disease and leukaemia can form very large masses in the medias- 
tinum Compared with other shadows of the same extent they give the least 
local symptoms, be they circulatory disturbances, tracheostenosis or diffi- 
culty at deglutition 

The thymus may be enlarged by simple hyperplasia or it may be the seat 
of neoplasms, though Hoffmann m Nothnagel’s “ Specielle Pathologie und 
Therapie ” rightly doubts the possibility of definitely recognizing the exact 
origin m any advanced tumor of this area Especially the comparatively 
frequent appearance of lymphosarcomata m the anterior mediastinum is 
thought to have its origin m the thymus, but may of course have just as well 
the lymph-glands of this area as matrix 

Intrathoracic goiters are among the most frequently seen tumors of the 
upper mediastinum They represent a most important and interesting surgi- 
cal subject, but can only be mentioned in passing 

Aneurisms are another affection of prime importance, particularly those 
of the different portions of the aorta and of the innominate artery The 
Parisian surgeon Gurnard reported good results m operation for the aneurism 
of the truncus anonymus by peripheral ligation, 1 e , ligation of the common 
carotid and the subclavian arteries near the aneunsmal sac I operated on 
one case in this manner and I may be permitted to report it in short The 
patient had been kept flat on his back m bed for six months, and for fear 
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of rupture he had not even been allowed to sit up for a meal or any other 
function like defecation The two arteries were ligated at the same session, 
and ten days after the operation our patient walked about and could go 
home He is now well for over eleven years The one important point in 
the operation is to ligate the carotid first and then afterward the subclavian, 
because embolism occurs easily at the moment of ligation of the first arterj, 
apparently due to the suddenly increased pressure, furthermore to the sudden 
change in the course of the blood stream and of the whirls in the aneuris- 
matic sac 

As a last chapter, the neoplasms remain for discussion The benign ones 
are much rarer than the malignant tumors A few lipomas are described , 
they seem to have started underneath the ribs, and at least two of them, 
I find, grew outward through an intercostal space, and were thus recognized 

The chondi omata, a very few in number, started from the chest wall 
Only their later course of growth will decide their benign or malignant 
character 

Of fibromas Hoffmann found half a dozen, some of which belong to the 
older literature and are inexactly reported I shall describe further on a 
case of fibroma with partly rather cellular areas Doctor Bell, Professor 
of Pathology of the University of Minnesota, considers the tumor however a 
true fibroma 

Over one hundred detmoids have been reported When still small, they 
are mostly situated behind the sternum They develop laterally and grow 
more and more into the pleural cavity, where they may reach an enormous 
size, even to fill practically one whole pleural space 

Among the malignant neoplasms we find carcinomata, -which take their 
origin mostly from the oesophagus, at times from carcinoma of the breast 
or from the trachea or the bronchi Sarcomas and lymphosarcomas are not 
so very infrequent The sarcoma makes large nodular masses, generally 
prominent on one side of the mediastinum The X-ray shadow has a rather 
lounded, sharp outline, which according to Sauerbruch (China gic dcr Brus- 
torganc, 1920) is mainly or exclusively seen on one side of the mediastinal 
shadow This is due to a principally expansive growth The lymphosarco- 
mata, on the other hand, with their exquisitely infiltrating character imadc 
and permeate the neighboring organs rather Inan simply displace them The 
lymphosarcomata form more diffuse neoplastic masses, which show on both 
sides of the mediastinal shadow Following the lymph channels they enter 
along the bronchi into the lung fields, where they produce a marked thickening 
of the shadow' of the lulus with branching along the bronchi like in bronchial 
carcinoma This ramification is dense and gnes an almost mottled appear- 
ance The malignant tumors of the mediastinum are operable onh if un- 
usually favorable circumstances are encountered Burnham, of Johns Hop- 
kins University (Jour Am Med Association, September 22, 1917), writes 
that, so far as he had been able to ascertain, there had nc\ er been a surgical 
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cure of a malignant mediastinal tumor I could not go through the whole 
literature of the subject, hut found at least one successful case of a spindle- 
cell sarcoma reported m the Beitraege zur khnischen Chirurgie, ityoi, p 774 > 
operated upon by Marwedel m Czerny’s clinic The tumor was situated 
behind the sternum and was larger than a man’s fist It formed a sharply 
outlined mass which could be cleanly removed after resection of the manu- 
brium stemi and of short pieces of the first and second ribs At the 
time of the report the patient was well, two years and two months after the 
operation Another case of sarcoma by the same operator and reported at 
the same place, had grown into the mediastinum from its primary seat in the 
major pectoral muscle Death one year after the operation 

For the present our only hope m nearly all of these cases lies m the 
Rontgen rays and more especially in radium Very large doses of radium 
with sufficient filtering to remove all but the very hardest gamma rays seem 
necessary, according to Burnham, who reports most remarkable results He 
used only those radium rays which were left after filtering with 3 mm of 
lead If the radium can be introduced into the tumor mass, smaller quantities 
may be sufficient 

I can report a case m this connection 

On February 21, 1917, a gentleman of twenty-six years consulted me 
for a mediastinal angiosarcoma The clinical picture was typical Our 
patient was cyanosed His face was puffed up, the eyes glassy, the veins 
of the neck distended Pam in the chest was complained of A moder- 
ate but annoying dry cough existed, pulse 125, temperature 99 8 /io° 
For many weeks the patient had not been able to sleep in bed or to lie 
down on account of his dyspnoea Over the upper part of the sternal 
region there was a bulging, which was soft to the touch like an angioma 
The diameter was about 10 cm At the periphery you could see tor- 
tuous veins On March 6th, after some X-ray treatment, we gave a 
few whiffs of ether m sitting posture , tied the peripheral blood-vessels 
off by interrupted circumferential sutures, made a vertical incision 
down to the sternum, inserted the radium (50 mg ) into the wound, 
and immediately packed and compressed The tendency to bleed was 
fearful, but compression and some clamps stopped it The radium was 
left m only seven hours Four days later without anaesthetic we made 
a grove into the manubrium sterni with Luer’s gouge bone shears 
The bleeding forced us not to go farther The radium was put into 
this sternal groove and left in for twenty-three hours After this 
the patient felt easier, did not cough as much as before, and began to 
sleep at night On March 17th, we went through the sternum and 
inserted the radium into the retrosternal tumor mass The tendency 
to bleed was incomparably less than previously, especially than at the 
first incision This time, and one week later, and again after another 
two weeks, the radium was placed into the wound, each time for about 
forty-eight hours In all the patient had 8600 milligram-hours If we 
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Fig 3 — Phan ngeal intubation The nasal and the afferent outer rubber tubes 
are connected b> a sharply bent lead tube to insure freedom and room for 

operator 



Fig 2 — Showing location of tumor dotted outline inserted plate taken 
from Corning s 1 opographic Anatomy 
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consider that this dose was given m the tumor, it is a very respectable 
dose and more than is usually given, for instance, in a carcinoma of the 
utefus In addition we gave during that time (including two pre- 
operative treatments) five X-ray exposures (ten to fifteen minutes, 
hard tube, with 3 mm aluminum filter) Pam in the left shoulder 
was complained of for a while, but the general condition was greatly 
improved The patient could sleep in his bed, up to eight hours in 
the night He went to the theatre, traveled to his home and came 
back during the eight weeks he was under our care, and was most 
enthusiastic Three months later, I was informed that he succumbed 
to what was declared a pneumonia. 

The principal stimulus for this paper was the following case of fibroma 
of the upper posterior mediastinum 

A cigarmaker of forty-three years, Russian Jew, was referred to 
me m December, 1919, for stomach trouble and pain in his chest His 
history reads The beginning of the present trouble dates back nine or 
ten years He first noticed stinging pain in the heart area Four or five 
years ago vomiting started It only occurred at times and stopped for 
two years, to come on again in Spring of 1919 The pain around the 
heart was the same as ten years before, no worse, not all the time 
He can walk well, does not get out of breath His complaints are really 
quite moderate, and he had consulted his doctor for the stomach con- 
dition only An X-ray of the chest was made on account of the stinging 
pain in the left side above the heart, and a tumor was found The 
patient declares that since about a year ago his voice is not as strong as it 
was It gives out quickly when talking For certain reasons the 
patient could not take care of his condition at that time But after 
pam had set in in the corresponding region on the dorsal side, and had 
remained constant for three months, he decided to accept the pro- 
posed operation 

The tumor was sharply outlined, did not pulsate, showed no definite 
growth in the four months he was under observation By a very com- 
petent rontgenologist the mass was declared to be probably a malignant 
tumor and radium treatment was advised We could not definitely de- 
cide between neoplasm and an intrathoracic struma, though the larynx 
seemed to move at deglutition It was thought best to go in and see 
If we should encounter an abnormally isolated intrathoracic goiter 
(a true struma accessoria intra-thoracica) or a well walled-off tumor, 
this was the only proper course to take If, on the other hand, we 
had an inoperable malignant tumor, we could insert the radium into its 
interior, which would be of decided value 

On April 13, 1920, the operation was performed A low collar 
incision was made on the neck The sternohyoid and sternothyroid 
muscles were cut The left stemo-cleido-mastoid muscle is also divided 
in order to get sufficient room and freedom for action The thyroid 
is laid bare and found not to be connected downward A tumor can 
be felt in the depth We first try to get near it directly behind the 
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sternum, but soon find after recognizing the subclavian and left innomi- 
nate veins, that access was not to be had, and that further advance 
would lead to tearing the veins The lower part of the common carotid 
is then lifted forward with a retractor The mass appears so hard, 
sessile and fixed to the left side of the vertebral column, that removal 
seems doubtful Some tortuous veins run across its upper pole 

With the idea of possibly reaching an area of safety and hne of 
cleavage for enucleation, or, in case removal was impossible, an access 
for the introduction of the radium into the centre of the growth, we 
bluntly penetrate its most superficial fibrous layer with dissection scis- 
sors The region of the thoracic duct is avoided by keeping to the left 
of it Positive pressure respiration, which had been prepared for, 
is now instituted by the aid of two mtranasal tubes The finger can 
then, enter along the anterior surface of the tumor After progressing 
about 6 cm down on the tumor, the finger makes a rent m the pleura 
Under the differential pressure the lung is sufficiently ballooned, that we 
can feel its soft, gently moving, free border It becomes necessary 
to get more room A vertical incision over the sternum enlarges the 
wound downward With a finger inserted directly behind the sternum 
for the protection of the innominate vein a narrow segment of bone is 
removed with gouge bone shears from the middle of the sternal notch 
down to the upper border of the second rib With a sharp bone hook fn 
the head of the clavicle the gap m the sternum can be spread to 3 cm , 
and the parts are better accessible After introducing two fingers with 
considerable force and making use of the cleft m the sternum, the lower 
pole is felt to be free, while the principal fixation of the tumor is found 
to be at its upper posterior side A couple of artery forceps, with one 
branch inserted into the tumor, give a good hold on it The fibrous 
outer layers of the mass are cut between the clamps The interior 
proves to be yellowish, broken-down material, partly fluid and partly 
solid tissue By crawling down on the tumor alternatingly with the 
two forceps and cutting between them the tumor is forced out A 
promptly inserted large gauze packing stops the bleeding Then, m 
order to obtain a hermetic closure of the pleural space, the cleft in the 
sternum is covered by a suture of the subcutaneous tissues/ and the 
lower halves of the divided sternohyoid and sternothyroid muscles of 
the two sides are united in the midline To make this suture air tight, 
the lower half of the divided left sternomastoid is dissected free toward 
its lower attachment and fastened across The skin is closed up to 
three small superficial drams The pulse was good all through the 
operation, and is 70 at its termination On the day after the operation 
a dullness was found over the left side from the angulus specute down 
This was probably blood and serum It was left alone Over the 
upper portions of the lung nice vesicular breathing could be heard 
Recovery was prompt, the exudate cleared away rapidly, and sixteen 
days after the operation the patient went home An X-ray picture 
taken on October 20th gives clear lung fields * 

* X-ray examination in August, 1921 showed again entirely clear lung fields 
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As to differential pressure, it can be said that it was not only helpful in 
piocunng good and easy breathing, but that it was valuable m letting us recog- 
nize the amount of the bleeding With a ballooned lung, which fills the 
pleural space, the blood shows better in the wound and keeps us informed 
of the bleeding at every moment and by every move Not only is over- 
pressure useful for these mentioned reasons, but it becomes indispensable and 
of prime importance when the possibhty of injury to both pleural cavities 
exists as m operations directly behind the sternum 

Our apparatus was the simplest possible, and for that reason was not 
likely to fail us in functioning A Ben Morgan ether chamber, which hap- 
pened to be the readiest simple outfit at hand, was connected with a good 
large bellows We might have used the nitrous oxide and oxygen bombs, 



and they were m fact on hand, but the bellows would not fail us and would 
not give out as a bomb will, and no disturbance and interruption by changing 
of bombs would have to be figured with The ether chamber was connected 
by a long, good-sized rubber tube with two mtranasal tubes, which are to be 
inserted down to — but not beyond — the soft palate Their openings, which 
are cut off on a slant, are to barely show behind the velum Between the 
ether chamber and the mtranasal tubes, which are connected by means of a 
forked glass tube, the long rubber tube is tapped by a T-shaped glass piece 
The third arm of it is connected with a straight glass tube, about a foot 
long, which reaches into a high glass vessel filled with water This serves 
as manometer and as safety valve The glass tube was so fastened in our 
case, that it entered 22 or 23 cm below the level of the water This gave 
us approximately 17 mm of mercury pressure, a pressure somewhat too 
high if the mouth is kept closed tight An assistant was instructed to work 
the bellows just enough to produce a gentle bubbling m the water manometer, 
which assured the proper pressure and let the operator hear that everything 
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worked well The anaesthetist could regulate the pressure by closing the 
patient’s mouth more or less firmly with gauze For obtaining a gentler 
and more evenly sustained pressure we had formerly prepared a wide con- 
nection with a soft rubber balloon of large size, which ought to be close to 
the patient As so often happens with rubber goods, the balloon, having 
long laid idle, was spoiled We got along well without it, though in a 
long operation it would be desirable Instead of the intranasal tubes one 
could use a well-fitting face mask , but the pressure would not be so even 
and safe The ether chamber is not an essential Its place can be taken 
by some balloon or tank like container, which steadies the pressure procured 
by the interrupted action of the bellows The main tube is then tapped near 
the patient (as I had arranged it at a previous occasion) by a smaller tube 
entering from the side, through which ether vapors are pumped in according 



Fig s — Overpressure apparatus for intranasal pharyngeal intubation improvised with bellows a large rub- 
ber bag and a small rubber bulb pump from a Paquelm cautery for the addition of ether vapors 

to need by the anaesthetist 

If we do not want to introduce a stomach tube beforehand, the epigastrium 
needs watching for possible distention of the stomach 

What I am particularly anxious to illustrate is the point that some sort 
of overpressure can readily be improvised For the occasional operator in 
this field it is much more important to be ready to improvise some appar- 
atus, even if primitive, than to own a cumbersome outfit, which is stored 
away somewhere and may be out of order when needed The difference in 
results between no apparatus and a primitive one is a good deal larger than 
between a primitive and an elaborate one 

In our case the differential pressure was not used long enough to produce 
the otherwise much dreaded shock The narcosis was quite smooth, as is 
the rule in overpressure narcosis Closure of the glottis does not occur 
or is at least counteracted Vomiting is practically never seen I can fully 
agree with Sauerbruch, that local anaesthesia (in its present form of de- 
velopment) in intrapleural operations is a capital mistake, because “ forced 
and excited breathing, stoppage of respiration and abnormally deep aspira- 
tion with all its disturbances and shock ” are then very marked 
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LIFE EXPECTANCY FOLLOWING RADICAL AMPUTATION 
FOR CARCINOMA OF THE BREAST A CLINICAL AND 
PATHOLOGIC STUDY OF 218 CASES* 

By Walter E Sistrunk, M D. 

OF THE SECTION ON SURGERY 
AND 

William C MacCarty, MD 

OF THE SECTION ON SURGICAL PATHOLOGY, OF THE MAYO CLINIC, 

Rochester, Minn 

The study of these cases was undertaken for the purpose of determining, 
as nearly as possible, the life expectancy of patients on whom primary radi- 
cal amputations of the breast have been performed for carcinoma The 
factors which seem important in determining the expectancy ol life were 
carefully studied from a clinical and a pathologic standpoint in a senes of 
218 patients with carcinoma of the breast operated on in the Mayo Clinic 
The conclusions reached from the clinical findings and the findings at opera- 
tion are discussed first, the microscopic picture of the tumors removed and 
the bearing which these different pictures seem to have on the prognosis 
are next considered 

It is impossible to foretell the duration of life of all patients with carci- 
noma of the breast, because the degree of malignancy varies widely, and per- 
sons react differently to the disease For instance, certain types of carcinoma 
of the breast cause death within a few months after they are recognized, and 
other types metastasize slowly and do not prove fatal for many years, the 
latter, however, are rare and constitute only a small percentage of carcinomas 
of the breast In the majority of these it is possible to make a fairly accurate 
prognosis with regard to the duration of life following operation 

It was gratifying to find, from our statistics, that the results obtained 
from early operations for carcinoma of the breast are probably better than 
those obtained m operating for any other type of malignant growths, with the 
exception of basal-cell epitheliomas and epitheliomas of the lip Patients 
who apply for treatment may be classed in three groups 

Group 1 — Patients with inoperable growths , growths firmly fixed to the 
chest-wall , extensive ulcerating growths with metastatic skin nodules , fixed 
masses in the axilla , extensive involvement of the axillary and supraclavicu- 
lar glands, or internal metastasis Operation is of no avail and is prob- 
ably harmful 

Group 2 — Patients who have removable growths, but in whom, because 
of the extent of the growth, or the glandular involvement, a cure cannot be 
expected by operation Operation is often performed from an humanitarian 

* Presented before the Southern Surgical Association, December, 1920 
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standpoint, without expectation of cure, to relieve future suffering 
and discomfort 

Group 3 — Patients with removable growths, with or without metastasis 
in the axillary glands These patients have a chance for cure through oper- 
ation It is the prognosis in this group that we wish to discuss 

By studying the results obtained in 218 cases we found that 51 8 per cent 
of the patients operated on, one of each two patients, were living three years 
after operation Seventy-five and six-tenths per cent of the patients without 
glandular involvement, three of each four patients, were living at the end 
of three years, and 36 6 per cent of the patients with glandular involvement, 
about one of each three patients, were alive at the end of three years 
(Table I ) 

Thirty-nine per cent of the patients, about two of each five patients, were 
alive at the end of five years Sixty-five and one-tenth per cent of the 
patients without glandular involvement, about six of each ten patients, were 
alive at the end of five years, and 219 per cent of the patients with glandular 
involvement, about one of each five patients, were alive at the end of 
five years 

Thirty-six and seven-tenths per cent, of the patients, about one of each 
three patients, 63 9 per cent of the patients without glandular involvement, 
about six of each ten patients, and 18 9 per cent of the patients with glandu- 
lar involvement, about one of each five patients, were living from five to 
eight years after operation 

Of the series of 218 patients, 2 7 per cent died within six months , 21 1 
per cent died within one year , 34 9 per cent died within two years , 42 2 per 
cent died within three years , 49 1 per cent died within four years, and 55 
per cent died within five years Only 2 3 per cent died after five years 
Four and one-tenth per cent of the patients living from five to eight years 
after operation have recurrences, and it is probable that these will die from 
cancer After eight years the disease rarely recurs 

Carcinomas which developed during pregnancy and during the lactating 
penod invariably proved fatal within five years after operation Diffuse 
carcinomas which involved practically the entire breast caused death in every 
instance within five years , all but one of the sixteen patients with this type 
of growth died within three years after operation When the axillary glands 
were involved, carcinomas around the nipple proved fatal in seventeen of 
eighteen patients (94 5 per cent ) within five years Seventeen of twenty 
patients with ulcerating carcinomas (83 per cent ) were dead at the end of 
seven years , fourteen died within five years after operation 

Age seems to have a definite bearing on the results to be expected follow- 
ing operation Forty-one and seven-tenths per cent of the patients over fifty 
are alive from five to eight years after operation, while only 31 8 per cent of 
those under fifty have lived a corresponding time The immediate hospital 
mortality was less than o 5 per cent 
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In our experience the prognosis has not been affected by the complete 
removal of small growths for microscopic diagnosis before the radical opera- 
tion is performed When local recurrences were found following operation, 
metastasis was demonstrated m other regions in 60 9 per cent of the cases, 
or in six of each ten patients Nearly all patients who had recurrences fol- 
lowing operation died from the disease 

RESULTS OBTAINED IN 2 l 8 CASES IN WHICH OPERATION WAS PERFORMED 

Of eighty-six patients (39 5 per cent ) without glandular involvement, 
fifty-five (63 9 per cent ) are alive from five to eight years after operation 
Six of the patients had recurrences Thirty-one (36 1 per cent ) are dead 
Of 132 patients (605 per cent ) with glandular involvement twenty-five 
(189 per cent ) are alive from five to eight years after operation, three had 
recurrences, and 107 (81 1 per cent ) are dead 


Table I 

Three, Five, and Eight Year Cures ( 218 Cases ) * 


Decades 

Pa- 

tients 

Alive three 
years after 
operation 

Alive five 
years after 
operation 

Alive from five 
to eight >ears 
after operation 

20 to 30 With glandular involvement 

3 

O 

O 

0 

Without glandular involvement 

1 

I 

I 

I 

30 to 40 With glandular involvement 

16 

4 

I 

I 

Without glandular involvement 

15 

11 

9 

9 

40 to 50 With glandular involvement 

50 

17 

10 

8 

Without glandular involvement 

25 

20 

16 

16 

50 to 60 With glandular involvement 

28 

10 

8 

8 

Without glandular involvement 

31 

24 

22 

22 

60 to 70 With glandular involvement 

26 

12 

8 

6 

Without glandular involvement 

11 

7 

6 

5 

70 to 80 With glandular involvement 

9 

5 

2 

2 

Without glandular involvement 

3 

2 

- 

2 

2 



1x3(518%) 

85(39 %) 

80(36 7 %) 

Total With glandular involvement 

132 

48(36 6%) 

29(21 9%) 

25(18 9%) 

Without glandular involvement 

86 

65(75 6%) 

56(65 1%) 

55(639%) 


* In thirteen cases the exact date of death was unknown 


PERCENTAGE OF DEATHS OF PATIENTS UNDER AND OVER nrTY, WITH AND 
WITHOUT GLANDULAR INVOLVEMENT 

One hundred ten (50 5 per cent ) of the patients operated on were under 
fifty, sixty-nme (627 per cent ) had glandular involvement, and nine (130 
per cent ) are alive from five to eight years after operation Forty-one 
(37 3 per cent ) were without glandular involvement, and twenty-six (63 4 
per cent ) are alive from five to eight years after operation 

One hundred eight (49 5 per cent ) were over fifty, sixty-three (583 per 
cent ) had glandular involvement, and sixteen (25 4 per cent ) are alive from 
five to eight years after operation Forty-five (41 7 per cent ) were without 
glandular involvement and twenty-nine (64 4 per cent ) are alive from five 
to eight years after operation 
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PATHOLOGIC FACTORS IN THE LONGEVITY IN CANCER OF THE BREAST 

One of the most important questions involved m the entire subject of 
cancer is Why do some patients live longer than others with grossly the 
same or even less local or general cancer? This question was emphasized 
in the study of a series of cases of gastric cancer, 1 in which it was found 
that patients with complete involvement of regional lymphatic glands often 
lived much longer than patients without regional glandular involvement, 
although as a general rule postoperative longevity is m inverse relation to 
the amount of glandular involvement In one series of gastric cancers it 
was observed that two factors, cellular differentiation and lymphocytic infil- 
tration, apparently play a part in the defensive mechanism against new 
growths Thus patients without glandular involvement and with local lympho- 
cytic infiltration lived, on an average, 124 per cent longer postoperatively 
than patients without glandular involvement and without local lymphocytic 
infiltration, and patients with glandular and with local lymphocytic infiltration 
lived 146 per cent longer than patients with glandular involvement without 
lymphocytic infiltration The average length of postoperative life was increased 
7 5 per cent m the presence of cellular differentiation When differentiation 
and lymphocytic infiltration were both present the average length of post- 
operative life was increased 82 per cent These data represent averages and 
do not apply to all specific cases As general facts, they give some clue to the 
defensive mechanism of the body against malignant neoplasms 

In the series of 218 cases of mammary cancer here reported it was found 
that death had occurred in 138 In ninety-one * of these cases complete 
pathologic material was preserved and studied m detail from the standpoints 
of cellular differentiation, lymphocytic reaction, fibrosis, and hyahmzation 
(Tables II, III, IV, and V) , the two latter possible defensive factors are in 
greater evidence m mammary cancer than in gastric cancer 

It will be remembered that neoplasia in the breast manifests itself in three 
reactions — primary, secondary, and tertiary cytoplasia, 2 ' 3 — and that these 
stages are found with or without the presence of partial cellular differentia- 
tion, lymphocytic reaction, fibrosis, and hyahmzation, the last three of which, 
we believe, represent either etiologic factors or a defensive mechanism 
The conception that the presence of cellular differentiation is unfavorable to 
the continued growth of cancer cells is based on the unwritten law in general 
biology that power of cellular reproduction is inversely proportional to cellu- 
lar differentiation If this law is correct, cancer cells which show partial 
differentiation, as in 15 per cent of the cases of mammary cancer studied, 
must of necessity grow less rapidly than cancer cells without differentiation 

The following generalizations may be made from the data studied con- 

* All pathologic specimens were studied independently of any knowledge of the 
clinical histories or postoperative mortality It was not until the pathologic observations 
were made and recorded that they were assembled with the preoperative and post- 
operative histories 
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Longest 

Shortest 

Average 

Average with local lymphocytic infiltration alone 

Average with local lymphocytic infiltration, hyalimzation and fibrosis 
Average without local lymphocytic infiltration, hyalimzation and fibrosis 
Average with cellular differentiation 

Average without cellular differentiation 

Average with local fibrosis 

Average without local fibrosis 

Average with local lymphocytic infiltration 

Average without local lymphocytic infiltration 

Average with local lymphocytic infiltration and fibrosis 

Average without local lymphocytic infiltration and fibrosis 

Average with local lymphocytic infiltration and hyalimzation 

Average without local lymphocytic infiltration and hyalimzation 
Average with local hyalimzation 

Average without local hyalimzation 
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Table II 

Patients without Glandular Involvement at Operation who died 



Table III 

Patients with Glandular Involvement at Operation who died 


SISTRUNK AND MacCARTY 


O o 

Q 


/-\, — vr — \/ — '/ — N 

656565fcS65 



w coco *-H rh 

OvO 

ON 

Ov to rf CO "T 

^cv^lo 

M 

co lOVO to to 

'cT'rC 

Cl 

vO M CO (N CO 

ci co 

Cl 

^N/-S 

N 

/■ N 

65&S 65 


65 

VO CO VO 

VO ^ 

VO 

vo co vo 

'O o 

VO 

VO co vo 

VO O 

VO 

vo co vo 

\0 w 

VO 

NhOOW 

H co 

'cT 


/ — 

/ — > 

65&5s5&5k5 

£565 

65 

O O N Cl M 

d- o 

ih 

O lOvtTfW 

m m 

►H 

V — >w> — 'V_x 


' — ' 

Tj-t^vO vo co 

Cl 

Cl 


6565656565 

N O Ntoc^) t". O 

ON CO ro Cl m cOVO CO 

mrON loco to 




&S 6 S ^ 

O N rj-OMO 10m 10 

ON co m Cl r*- ci rf Cl 

S /S /'»>'>-/'' — ' — / ' — / 

co O N^'t co tj* oo 

Cl M t -1 HH *-r 


o o o o o 

ON 01 VO CO VO 

s 'V — 'V — /V — 'V / 

C\ 0 * VO COVO 


65 


6565 

o o o 
vll£w ^ 
'tj* d- * 3 - 


O CO VO VD CO 
O CO VO VO CO 
W COVD VO CO 
to COVO VO CO 

m ci h ^ 


65 £? 65 


to to 

CO CO 
CO CO 

to to 


d 

o 


w S 

S d 

X >> 

13 73 

2 o 

o 

S 8 

ctf c3 

g a 
2 o 
+* +> 
2 05 
+3 -b 

VC S 

g g 


a 

o 


d 

N 


d 

i? 


2 >,>, 
W o “ 


2 d 

■+J ”• 

2 o 


8^1 

ta-sS _ 

■OprtSgO 

*-< p>~i c Ch 

b Jo ?*** tc 

| g 8 g-~ 

g O O O < 

0 ^«-h m rt CJ 
+J+ 3 -P+J 2 2 

53 c d d ,2,2 

o o o o 

»d rd *d »d ^d *d 
+J+J 4 J+ 1 P+J 


W d 

2 

O -M 

d d 

JO u 

"d c 
d =J 
d 

if 

S 3 

c g< 

*3 1,2 

§g gw 

d 2 o_ 

O 0 p -(0 
d —I « 

^WW rt 


££££££ ££ 


o' 



66 



LIFE EXPECTANCY BREAST OPERATIONS 


irsrmmsrm 

PPPPPPPPPPPO 

CrqcrQCrqCrqcrqaqCrqapCrqcrQCra&q 

CDOCDOCDOOOCDOfDO 

g.g.g. 

o 1 8 

O cf V_* 

£Lo p 
0> £4 

crp •-* 

3 p cu 

tn >1 £3 

w 

Bj 3 

o O 
*-! 

(T> 


ct cr c~r e+ ct- ct- cf - <rr* <“t- 

£r^p"crp-trp*p"pr 
O O v— * O O t— i o 
C^fpOPoPOP 

<rt ^ ct o ct n «+ O ft 

O *— * o O ►** O 

fl g:f E:f ^ 

2 ^ ^Tl £**>13 ^ 


1? 

o 

§ 3 
g 2 * 

*-i ct- 
O fcJ 4 
w O 
co p 


n o3&- 

3*0 O 


P 


*0 ^ ^3 3 
■g^gg 4 ? 
§*>< 3-^ l^-S 2 

S r+ O c+ O r+- to 

*3 OS O 
sB| 5?3 
s ££ ^2 & 
a £T p sf » ET 

►n £T c+ £■ ct* Z? 

8.2 3 I 3 § 

g P 5+3 f+ p 
M P O P o 

p & p p* 
o* 3 *p a> 
er*<; p*o* 

•g E.a»3 

&B ?g 

3Go w 
G P 12 
P £f cn 
St O 

§ p 


P 

s. <r-f- 
E+ ^ 

|§ 

5 

p 


o 

o 

P 


Vi 

3 

>o 

p 4 

o 

o 

Vi 

n* 

o 

s 

35 

r-h 

M 

P 

r+ 

O 

P 

P 4 

VJ 

8L 

M 

P 

£3 

P 

ct* 

O 

P 


>>>00^ 
<<< P‘0 
ft> fi> CD O P 

33 3 3 3 -w 

fSSSill 

SIS 

c+- ct* 

P'P 4 

h-» >— * 

o o 
o o 
p p 


Vi v; 

3 3 

*0*0 

g'p 4 

O O 

3 3 

ea 

H 

18 

P 4 

v* 

P* 

5 

K 

p 

ct* 

o 

p 

p 
p 
Pu 


MMMMMMOtOMMM M 

M 

Oo m o CO 

Years 

^IOMO^JOMOMOOv v| 

o 

M OW W 

Months 

m K) 

04^ 04^ 0-4 OM 04^ m O 

4^ 

to M 

O IH o o 

Days 

K)H»OHHtOHfOWHHOJH 

D 

to 04 

Years 

4^ vO'OvO MOiMCn vj q -4 O Cn 

Cn 

o^ cn vo 

Months 

KH M H h H ^ 

M O' C\ On 00-4^ O 00 Cn OJ h O M 

4^ 

M IH 

O' OOCo 

Days 

WK)wOJ^K)WMK)K)hOjh 

Co 

W M OM 

Years 

OiCnCnc*iC4Cn4^4 i >4^4>*C4CnCn 

Oi 

Cn 4^ 4 ^ o 

Months 

MMMMMMMMMM M H 

to 0 \hvj 4^4^ to On O oooo w 

M 

*vj 

M M 

Cn 4* CnC^> 

Days 

MtOOtO*HMMMMMM4xo 

to 

to M o Cn 

Years 

OJ Co Co to 4^ 4>* to Cn ^ Co 4 ^ Co 

co 

COCO Ca> m 

Months 

M M M M M M M M M M tO M 

Ov4>* 4^ K) CO Co CO O' to 4“ to *4 4* 

M 

to 

>H 

Cn OJ Cn Cn 

Days 

K)h)pHOJwK)K)^K)W CO 

M 

to to o 

Years 

to 4^ PCO to CO 4* to k> co to 

Co 

4P PH 

Months 

H H to to (0 to IH IH W K) 

t 0 4CnCn^> HCnCn vjco O Cn 

to 

sj\ 

M 

vO O Cn O 

Days 

tO 10 tO tO M tO tO h> K) 4^ to 

to 

tO 04 

Years 

00 oo 00 00 00 00 00 004^ 00 00 

00 

00 00 00 

Months 

Oi Cn Cn Cn Cn Cn Cn O* Oi 4^> Cn 

cn 

Co 4^ 

Da> s 

mhhhhhhhhhwOJh 

D 

tO m O **4 

Years'] 

Cn C\ ONCn CvCn OCn Cn M Cn Cn Cn 

Cn 

40ip O 

Months 

M H H H H H MM M M M 

MtoCnONtO KOvDOi 00 00 cn oo KO 

M 

M 


Days 


« 
Cn O 

°8 

og- 

_ w 


2 


67 


Table IV 

Patients with Glandular Involvement at Operation who died 
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cerning ninety-one patients who died in the senes of 218 patients with mam- 


mary cancers 

1 Cellular differentiation occurred m 86 per cent 

2 Local lymphocytic infiltration occurred in 62 per cent 

3 Local hyalmization occurred m 54 P er cen ^ 

4 Local fibrosis occurred m 71 per cent 

5 Lymphocytic infiltration and fibrosis occurred m 41 per cent 

6 Lymphocytic infiltration and hyalmization occurred in 28 per cent 

7 Hyalmization and fibrosis occurred m 52 per cent 

8 Lymphocytic infiltration, hyalmization, and fibrosis occurred in 28 
per cent 

9 The average length of postoperative life of patients with local lympho- 
cytic infiltration alone was 28 per cent greater than the average length of 
postoperative life of the ninety-one patients 

10 The average length of postoperative life of patients without local 
lymphocytic infiltration was 15 per cent less than the average length of post- 
operative life of patients with local lymphocytic infiltration 


Table V 

Postoperative Life of Patients Dead (Nmety-one) 


Longest 

Shortest 

Average 

Average with local lymphocytic infiltration alone 

Average with local lymphocytic infiltration, hyalmization, and fibrosis 

Average without local lymphocytic infiltration, hyalmization, and fibrosis 

Average with cellular differentiation 

Average without cellular differentiation 

Average with local fibrosis 

Average without local fibrosis 

Average with local lymphocytic infiltration 

Average without local lymphocytic infiltration 

Average with local lymphocytic infiltration and fibrosis 

Average without local lymphocytic infiltration and fibrosis 

Average with local lymphocytic infiltration and hyalmization 

Average without local lymphocytic infiltration and hyalmization 

Average with local hyalmization 

Average without local hyalmization 


Years 

Months 

7 
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0 

3 

1 

8 

2 

2 

2 

4 

1 

4 
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8 

1 

8 
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t IO 
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3 
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8 
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1 
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1 

10 

1 
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5 

24 

16 

17 
17 
r8 
22 

13 
20 

22 

20 

23 

21 

19 

20 

14 
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11 The average length of postoperative life of the patients with lympho- 
cytic infiltration, hyalmization, and fibrosis was 37 8 per cent greater than 
the average length of postoperative life of the nmety-one patients as a group 

12 The average length of postoperative life of patients without lympho- 
cytic infiltration, hyalmization, and fibrosis was 42 per cent less than the 
average length of postoperative life of patients with lymphocytic infiltration, 
hyalmization, and fibrosis 

13 The average length of postoperative life of the patients with cellular 
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differentiation was 57 per cent greater than the average length of postopera- 
tive life of the ninety-one patients 

14 The average length of postoperative life of patients with fibrosis was 
7 per cent greater than the average length of postoperative life of the ninety- 
one patients, and 42 per cent greater than that of the patients without fibrosis 

15 The average length of postoperative life of patients with lymphocytic 
infiltration and hyalmization was 44 per cent greater than the average length 
of postoperative life of the ninety-one patients 

16 The average length of postoperative life of patients with fibrosis and 
hyalmization was 1 48 per cent greater than the average length of post- 
operative life of the ninety-one patients, and 487 per cent greater than 
the average length of postoperative life of patients without fibrosis 
and hyalmization 


CONCLUSIONS 

1 The three greatest single factors m increased postoperative longevity 
of the nmety-one patients with mammary cancers are cellular differentiation, 
hyalmization, and fibrosis 

2 Lymphocytic infiltration alone does not appear to be the mam factor. 

3 It appears that while hyalmization and fibrosis play, individually, some 
part m increasing longevity an cases of cancer of the breast) the two greatest 
known combined factors are cellular differentiation and hyalmization 
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THE TRANSVERSE ABDOMINAX INCISION 

By Wi lliam J Mooke, L R C S E 
of Glasgow, Scotland 

ASSISTANT SURGEON, KOYAL 8AMABITAN HOSPITAL 

With the exception of colostomy and gastrostomy, all intra-abdominal 
operative procedures are of comparatively recent date, but, in spite of that 
fact, the literature on abdominal surgery is probably more voluminous than m 
any other branch of surgery ' 

From the “ anaesthesia ” point of view, the work of Simpson and Morton 
made major surgery possible , but it remained for Lister to make the surgery 
of the body cavities not only possible but safe 

One of the greatest living surgeons and pioneer of abdominal work said 
that it was almost criminal to cut any of the muscles of the abdominal wall , 
and therefore all abdominal incisions were planned so that they ran m the 
plane of the muscle fibres, allowing of their separation, and so that the interior 
of the abdomen, with its contents, could be explored This was held, by the 
majority of the surgeons, as an accepted fact for many a long day, and it 
remained for Maylard to give us the transverse incision, which, m many 
instances, has rendered intra-abdommal manipulations, which were previously 
regarded as some of the most difficult, the easiest operations m surgery 

The history of the evolution of the transverse incision is interesting It is 
not certain as to who was the first to practice the transverse incision of the 
abdominal wall , Bardenheuer is given the credit by some 

In 1896, Kustener made a transverse incision of the skm for the perform- 
ance of a certain gynaecological operation, and at the time, but unknown to 
Kustener, Rafam, another gynaecologist, had elaborated the same technic 
In 1900, Stimson reports having made use of a combined longitudinal and 
transverse abdominal incision, and, also m 1900, Pfannenstiel independently 
introduced a transverse incision through skin and fascia, in gynaecological 
work, which he called the suprasymphyseal transverse fascial incision 

Naudet, working in the clinic of Professor Hartmann, of Pans, pub- 
lished results of the use of a transverse incision through skin and fascia 
But the real transverse incision through the complete thickness of the 
abdominal parietes, and in any part of the abdominal wall, was introduced 
by Maylard, of Glasgow, m 1898 

The history of what led to Maylard’s introduction of this technic begins 
with the observations made by him, in his treatment of a gastric case He 
had operated upon a man’s stomach by the ordinary median longitudinal supra- 
umbihcal incision, but, a few days later, it was found to be necessary to 
reopen the abdomen, and in view of what was found, more room for the 
performance of the intra-abdominal operations was found to be necessary, the 

70 


THE TRANSVERSE ABDOMINAL INCISION 


right rectus abdominis was therefore cut across As a result, it was found 
that the union of the transverse part of the incision was excellent, but a post- 
operative ventral hernia developed in the longitudinal part of the scar 

After this result, and following upon the observations made m a com- 
parison between the longitudinal and the transverse incisions, Maylard, a 
few years later, came ultimately to adopt the “ transverse incision ” of the 
abdominal wall, as a routine method for all intra-abdominal operations 

Moschcowitz, m the Annals of Surgery, September, 1916, part 265, says 
that at the date of writing the paper he had examined all his cases, and had 
not found one single case of ventral hernia It is to be noted that Moschcowitz 
did not make his first transverse incision until August 2, 1910, or twelve years 
later than Maylard 

In the Annals or Surgery, February, 1918, part 302, J W Churchman 
describes a new incision for exploration of the lower abdomen , this incision 
is in the form of a Y, but according to the author is not applicable generally, 
but only to the pelvic branch of abdominal surgery 

After this brief resume of the history of the transverse incision, I will 
now deal with the subject under various headings 

ESSENTIALS OF AN ABDOMINAL INCISION 

1 It should be so planned that the maximum amount of intra-abdominal 
freedom is obtained, with the minimum amount of damage to nerves and 
muscular tissue 

2 The incision should be in such a position, and of such dimensions, that 
the use of retractors is reduced to a minimum 

3 It should be such that complete temporary muscular relaxation is ob- 
tained, because then retraction becomes unnecessary, and shock will be less, 
since the stimulus necessary for the production of the abdomino-visceral 
reflex, the connecting link between the abdominal wall and the intra-abdominal 
organs, is absent 

4 The shock should be as little as possible, with therefore less liability 
to primary and. reactionary hemorrhage 

5 The margins of the incision should tend to fall together 

6 It should be capable of closure, without strain being put upon the con- 
stituent parts of its margin 

7 When suturing is complete the margins should be in such a position that 
the various tissue elements are placed directly opposite each other, so that 
any exertion on the part of the patient tends to bring them closer together 
and not further apart 

8 The amount of scar tissue produced should be as small in quantify as 
possible, and so placed that while it acts as a connection betw een the severed 
ends of the various tissues, it should have at no time any mechanical or sup- 
porting function required of it 

9 The amount of severance of, or injury to, nerves should be as little as 
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possible, so that the abdomino-visceral arcs be left proportionately intact, with 
little resulting muscular paralysis 

Anatomically , the abdominal wall is composed chiefly of several layers 
of long, flat muscles— three laterally and two median These, together with 
the skin, fascia, subpentoneal tissue, and the peritoneum, form the abdom- 
inal wall 

There is nothing peculiar in regard to the muscles forming the abdominal 
wall, but the recti and their respective sheaths These muscles are peculiar, 
in that they are formed of two distinct sets of fibres, one set forming, 
approximately, one-third of the total mass of muscle, which stretches without 
interruption from its origin to insertion and therefore its actions are, as far as 
that portion of the muscle is concerned, between these two points , the remain- 
ing two-thirds of the muscle, however, show three, sometimes four, fibrous 
intersections — the linese transversse These lineaa transversse are firm fibrous 
bands, intimately associated with and adherent to the posterior surface of the 
anterior wall of the sheath of the rectus abdominis Their function is most 
probably to provide intermediate points for force and resistance to allow 
of the recti performing what is called segmental action By this means it is 
possible to increase or dimmish the abdominal tensions, in any or all of the 
upper, middle, or lower divisions of the abdomen This has a very important 
bearing upon the transverse incision of the rectus and its sheath, and the 
other abdominal muscles, because the result of such an incision is simply the 
formation of another lmea transversa 

The mode of formation of the rectus sheath is well known, and it is 
well to remember that its contents are the superior and deep epigastric ves- 
sels, with their branches and tributaries, so that to secure efficient haemo- 
stasis, two sets of ligatures, one pair on each side, will be at least required 
Accepting the fact that, when the nerve supply to any muscle is damaged 
or destroyed, that muscle atrophies to a greater or lesser extent, it is most 
important that all abdominal operations that require interference with muscles 
should have their incision so planned, that there will be the least possible 
interference with the nerve supply of those muscles 

The nerve supply of the abdominal muscles is derived from the seventh, 
eighth, ninth, tenth and eleventh intercostal nerves, the subcostal nerve, the 
inguinal, and the hypogastric branches of the llio-hypogastnc nerve 

The course of these nerves, from their origin to their distribution, is such 
that, while not transverse, it is only very slightly oblique They run forward 
and inward, between the muscle planes, and perforate the posterior wall of 
the sheath of the rectus at its outer border, and then the anterior wall of the 
rectal sheath, in its outer part, prior to becoming cutaneous 

It is thus seen that from an anatomical point of view any incision made 
vertically, and parallel to the middle line of the body, must, according to its 
length, cut one or more of these nerves completely , the amount of nerve in- 
jury involved m the longitudinal incision is great , with the transverse incision 
the risk of damaging to any great extent the nerves supplying the musculature 
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of the abdominal wall is small , the incision is running practically w ith them in 
their course, and for that reason the incision is anatomically correct 

Physiologically, the action of the abdominal muscle is well known, and 
does not merit further discussion, except in that it is more than probable 
that its function of maintaining the abdominal contents in position is 
much overestimated 

It is, and has been, held that if a muscle of the abdominal wall is injured 
or cut a ventral hernia will be produced , such in many instances is not the 
case Every now and again one sees, after a longitudinal incision has been 
made m the sheath of the rectus muscle, and the patient unexpectedly strains, 
that the rectus bulges into the wound, showing how little real power it 
possesses of maintaining the contour of the abdominal wall, or of retaining 
the intra-abdominal contents in their various positions 

Now and again, while working through a longitudinal incision, and should 
the patient be allowed to come partially out of the anaesthetic, it is noticed 
that the muscles tend to separate and not to come together , with the result that 
the opening in the abdominal wall is markedly enlarged, and the intestines are 
protruded If, however, the incision be a transverse one, it is observed that 
the margins of the wound, under like circumstances, come together and pre- 
vent the escape of the abdominal contents This is easily understood when 
it is remembered that a muscle acts from origin to insertion, and in the long 
axis of its fibres 

The real factors, m the maintenance of the integrity of the abdominal 
wall and the position of the intra-abdominal contents, are the fascial sheaths 
The histology of fascia is also well known and agreed upon , doubtless 
also are its nourishing, limiting, and protecting powers , but it has not gener- 
ally received adequate amount of recognition for the invaluable function it 
performs, in maintaining the integrity of the abdominal wall and retaining the 
abdominal contents in the abdominal cavity 

One naturally concludes, from experience of other such similar structures 
in various parts of the body that have a not too liberal blood supply, that 
its regenerative powers, owing to its poor blood supply would be relatively 
weak, but such, curiously, is not the case Not only does it heal with great 
rapidity after it has been incised, but the union in the majority of cases is 
extremely firm, and this is probably due to the fact that it is composed of 
tissue elements which are not highly differentiated in structure 

Sound and firm union is, m the large majority of cases, further proved, 
when one has to reopen an abdomen after a transverse incision has been 
used, when it is almost invariably found that all that remains is a narrow 
firm line of strong fibrous tissue, uniting the cut ends of the muscle 

Pathologically, the remarkable healing properties of the abdominal fascue 
and sheaths, after being transversely incised, are probably explained as follow s 
All w r ounds heal by means of tissue which is reproduced from preexisting 
mesoblastic tissue, in an aseptic wound a minimum amount of it is produced, 
but in a v'ound m w'hich from any cause the healing process is delayed a 
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maximum amount of it is produced Granulation tissue m large amount is 
not desirable, because its elastic properties are deficient and of poor quality 
Any of the many factors that delay the healing process m wounds, if present, 
will cause a large amount of it to be produced, and the presence of blood-clot 
is probably the most common, due to incomplete hsemostasis at the time of 
operation Blood-clot is a foreign body, and has no powers of regeneration 
or support, it simply keeps apart the edges of the wound and delays the 
healing process 

What is necessary is not the presence of blood-clot in the wound, but a 
plentiful supply of blood-vessels in the immediate vicinity, from which new 
vessels can be produced at the same time as regeneration is progressing in the 
other tissue elements of the incision 

The course of the blood-vessels is at right angles to the incision, and 
budding is said to take place more rapidly when a vessel is cut at right angles 
to its long axis than when partially torn or cut obliquely along with several 
of its branches , if it is cut straight across, there is no damage done to its 
branches, which are left unimpaired and ready to form a collateral circulation 

Therefore, the more perfect the mechanical closure of the wound in regard 
to the coaptation of the surfaces of the cut tissues, the more perfect will 
be the healing process 

It often happens, however, that no matter how careful one may have been 
m this suturing, a dead space develops, in which serum, etc , gathers, keeping 
the cut surfaces apart, and delays or prevents the permanent closure of the 
wound This is now and again seen with the longitudinal incision, but 
practically never where the transverse incision has been used The reason 
is that should the suturing m the transverse incision give way, the natural 
tendency for the edges of any transversely placed abdominal wound is to come 
together and not to separate Further proof of this statement is found m the 
consideration of the normal physiological action of these muscles , and this 
is the flexion of the thorax upon the pelvis 

Site of Incision — This depends upon the object of the operation In the 
case of an exploratory laparotomy, one, just immediately above or below the 
umbilicus, has been found to afford comparatively easy access to all parts 
of the abdominal cavity 

In the majority of cases the operation is one of selection, and then, for 
purposes of description, one may divide the abdominals into two groups — the 
supra- and mfra-umbilical incisions, or into three, the supra-, infra-, and 
trans-umbihcal, with excision of the umbilicus 

These incisions vary m size, according to the nature and extent of the 
operation , their average length is about four inches, but this is sometimes 
considerably exceeded 

Preparation of the Patient — There are many methods of preparation in 
use, but that usually adopted by the writer, except in emergencies, is 
as follows 

If possible, get the patient into hospital two days prior to operation, and 
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put on a low diet Have the bowels thoroughly well “moved ” The diet is 
gradually curtailed, so that for the twelve hours prior to the operation nothing 
but fluids is given It is found that when two or three days’ preparation has 
been made, the post-operative convalescence is much more rapid 

The patient upon admission is bathed, after which the skin is washed with 
sterile soap and water, thoroughly dried, and then washed with spirit Tur- 
pentine is then used to dissolve out the fatty matters in the skm,and thoroughly 
dried ofif A piece of white lint soaked in a one-to-forty carbolic acid solu- 
tion is then applied to the part, and changed every twelve hours, the last change 
being two hours before operation, when a one-to-twenty carbolic compress 
is applied, and not removed until the patient is on the table Immediately 
before the incision is made, the part is thoroughly washed with spirit 

In an emergency case the skin is prepared as before, but acetone is used 
m place of the spirit, and the part then swabbed with a five per cent alcoholic 
solution of iodine 

Iodine is objected to by many surgeons on the ground that some of the 
viscera are almost bound to come into contact with it, and, as a result of 
its action on peritoneal surfaces, post-operative abdominal adhesions are said 
to be more frequent than after many of the other forms of preparation 

Method of Incising — The skin is firmly fixed between the first and second 
fingers, and a clean cut made through skin and subcutaneous tissue down to 
the muscle sheath This is next incised and the muscle cut through All 
bleeding points are now secured and the peritoneum opened It is 
most important that a complete hsemostasis should be obtained The round 
ligament of the liver is clamped between pressure forceps and then cut 
through , it is sutured separately After the peritoneum is opened all bleeding 
points are ligatured As a rule, four ligatures only are required, two on each 
side, for the superior or deep epigastrics, according to the part incised And, 
as a rule, ligatures are not required for vessels in the subcutaneous tissues, 
pressure forceps being left on them until the peritoneum is opened, these 
are then removed, the pressure being usually found sufficient to produce 
complete hsemostasis 

Mr Maylard has always objected to the spending of too much time m the 
ligation of every bleeding point, believing that m so doing there would be 
too much capillary occlusion, and the edges of the wound, after coaptation, 
would fail to be rapidly and freely supplied with blood 

Method of Closure — Upon completion of the operation the peritoneum is 
grasped at either extremity of the incision, and on either side at its centre, 
by handled artery forceps These are used in preference to pressure forceps 
because they exert no pressure upon the part grasped, and small areas of post- 
operative necrosis are thus less likely to occur 

In closing the peritoneum, Mr Maylard grasps the end at which he will 
commence to stitch with two sharp single hooks, and when the first stitch 
has been secured, their further use is dispensed with 
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The two ends of the round ligament are first firmly sutured together by 
one small mattress suture 

Under ordinary circumstances three layers of sutures are required to 
close the wound m the abdominal parietes , the first includes peritoneum and 
the posterior wall of the sheath of the rectus , the second, the anterior wall 
of the sheath of the rectus, including also the posterior wall, should there be 
any doubt about the haemostasis , and the third a layer of sutures for the skm 

The technic of the introduction of these sutures is as follows The perito- 
neum is closed by interrupted sutures of catgut, placed one-quarter of an 
inch apart from each other, great care being taken so that the cut edges of the 
peritoneum are everted and not inverted , if such be allowed to take place, post- 
operative abdominal adhesions are not only a possibility, but practically 
a certainty 

On the introduction of the suture, the knot is tied , the assistant grasps 
the double ligature one inch from the knot, and cuts it, one by one, as required, 
until the incision is closed 

The posterior wall of the sheath may have a separate row of interrupted 
sutures, but this is not really necessary 

The usual method is to use an interrupted suture, which is passed from 
the anterior surface of one rectus sheath, and brought to the anterior surface 
of the rectus sheath of the other side of the incision, this suture includes 
both layers of the rectus sheath and the contained rectus muscle Before 
bringing the edges of the skin together the wound is thoroughly swabbed 
with iodine This procedure is delayed until all the layers of the abdominal 
wall have been brought together, except the skm, so that there is no possi- 
bility of any of the iodine entering the abdominal cavity, and its object is 
the sterilization for any possible infection of the edges that might ensue 
during the various manipulations of the internal parts 

The skm may be closed by either a continuous catgut suture, an inter- 
rupted silkworm gut suture, or by Michel’s metal clips 

When closed by a continuous catgut, and before the suture is tied, a 
gauze swab is taken, and rolled firmly along the whole length of the incision, 
so as to force out any blood or serum which may have collected between 
the edges during the closure of the wound After this has been done, the 
suture is firmly knotted and a collodion dressing applied When closed 
with clips or interrupted silkworm sutures, an anchor dressing is applied 
to the wound 

If the abdominal wall is very thick, a combined superficial and deep con- 
tinuous catgut or silk stitch is used This stitch has been used by Maylard 
for many years, but only recently has any publication dealing with the method 
been observed 

In Annals of Surgery, February, 1918, part 302, Sir J O’Conor, KBE, 
of Buenos Aires, describes what he calls the Gallo stitch, for closure of the 
skin of the abdominal incision It would therefore be more correct to call 
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it the Maylard-Gallo stitch, or method of uniting the superficial margins of 
abdominal incisions 

Take a length of catgut and fix it at one end of the incision m the usual 
way, then enter the needle half an inch from the margin of the incision, 
carrying it down to its floor, and bring it out at a point exactly opposite that 
of entry, and at the same distance from the wound margin The next stitch 
is the superficial one, the needle being entered one-eighth of an inch from 
the wound margin, taking only the thickness of the skin, and bringing it out 
at a point directly opposite to, and at the same distance from, the wound 
margin This makes a most excellent suture, and by means of it subcutaneous 
and deep oozmg are reduced to a minimum 

The anchor dressing consists of six-ply of butter gauze, rolled firmly 
together the required length, soaked in a one-to-seventy carbolic acid solution, 
and laid along the line of suture No medicated gauze of any description is 
used, simply plain, white, sterile gauze 

When the abdominal wall is very fat, or when a ventral hernia has been 
dealt with, deep through-and-through silkworm gut sutures are used in the 
following way A No 6 silkworm gut is threaded on a large curved cutting 
needle, the needle is entered at from one-half to three-quarters of an inch 
outside of the cut margin, and is directed downwards obliquely towards 
the floor of the wound, which it crosses, and enters the opposite side, where 
it is carried through the subcutaneous fat for one inch , it then reenters the 
edge of the same side, and makes its exit through the skm, at the same dis- 
tance from the wound, and about one inch from the point of entrance 

The method of tying these sutures is as follows Three turns are taken, 
and the suture tightened to the required degree , either end is then separately 
taken and passed underneath the suture by means of a pair of dissecting 
forceps, grasped on the other side, and pulled through the loop left at the com- 
mencement of the procedure By this means dragging on the skm and subcu- 
taneous tissues is obviated , there is no tendency for the suture to cut into the 
skm, causing pain to the patient, and necrosis of skin and subjacent subcu- 
taneous^ tissues 

By means of this stitch all possibility of a dead space existing between the 
edges of the wound is obviated 

The stitches are removed in from five to eight days after operation To 
remove them, lift one end with a pair of dissecting forceps, and cut the strand 
between the knot and the skin , if this be done they are most easily removed , 
the important point to remember is that they must be cut at one or either end, 
between the knot and the skm, and not m the centre 

It is well to remember that when closing a transverse abdominal incision 
the patient, after the peritoneum has been closed, should always be raised 
to the horizontal position, prior to inserting the sheath or skin stitches, if 
this simple rule be borne in mind a great deal of time and trouble will be 
saved, since the edges of the wound tend naturally to come together 
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If from any unfortunate circumstance it should be found necessary to 
dram either the peritoneum or the wound, it is done as follows 

A piece of rubber drainage tube of the required size is cut a quarter of 
an inch longer than the thickness of the abdominal wall, and stitched into the 
skin at one or other lateral extremity of the wound with the end of the gauze 
drain brought through it, the diameter of the tube to be according to the size 
of the dram required , thus, if one have primary reason to pack any part of 
the abdominal cavity for the control of hemorrhage, a large-sized tube is used , 
but if the requirement be, say the drainage of an abscess cavity, a tube of a 
quarter of an inch in diameter would be quite sufficient The reason for the 
drainage gauze being brought through a relatively rigid channel is, that if it 
were simply brought out between the layers of the abdominal wall, it would 
undergo contraction , on the principle of capillary attraction drainage would 
be impossible It should also be noted that when gauze is used for drainage 
it is thoroughly soaked in bismuth paste , this adds immensely to its drainage 
powers Occasionally, as when one has operated for a large ventral hernia, 
a cigarette dram is laid along the muscle sheath, and brought out at one 
extremity of the wound , this is removed at the end of the third day All of 
these gauze drams are thoroughly permeated with a thirty-three per cent 
bismuth carbonate paste, which renders it markedly antiseptic, increases its 
powers of drainage, by assisting capillary attraction, and prevents the gauze 
from becoming adherent ,to bowel or peritoneum There is also a strong 
possibility that it helps markedly to prevent the formation of intra-abdominal 
adhesions, and there is no doubt that gauze thus treated has not the irritating 
effect upon intestine that dry gauze has , also doing away with what in many 
cases would appear to be a contnbutary cause in the formation of a 
fecal fistula 

ADVANTAGES AND DISADVANTAGES OF THE TRANSVERSE INCISION 

Advantages 

1 Anatomically and physiologically correct 

2 Does not destroy the nerve supply of the muscles 

3 The muscular fibres being cut at right angles to their long axes, healing 
is more rapid and thorough 

4 Almost perfect apposition of the wound surfaces after suturing, it 
being the natural tendency of the margins of the wound to come together so 
that there is practically no strain put upon the sutures at any time 

5 As the fibres forming the anterior wall of the sheath are running trans- 
versely, and the stitches are entered at right angles, the risk of tearing of 
the fibres is greatly lessened 

6 Easy access to any part of the abdominal cavity 

7 Retractors rarely if every necessary, therefore surfaces of wound not 
bruised or injured 

8 Less shock to patient, owing to absence of retraction of margins 
of incision 
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9 Abundance of room, and complete freedom for all abdominal work 

10 Complete view of abdominal cavity and its contents, therefore the 
risk of swabs or instruments being left behind almost nil 

11 Easy delivery and replacement of viscera 

12 No tearing of peritoneum when being closed 

13 Practically perfect apposition of margins of wound, therefore no 

dead space for post-operative blood-clot, or serum, to collect and delay the 
healing process. - , 

14 As the line of incision is m one of the lines of cleavage of the skm 
it is, after a few weeks, almost unobservable 

15 Very little if any post-operative pam 

16 If the patient be sick at any time subsequent to the operation, the 
pain in and around the incision is very slight, because the edges of the 
incision being firmly approximated, there is less tendency for them to separate 

17 Drainage with a transverse incision is much more efficient 

18 Post-operative convalescence as a rule, in uncomplicated cases, is prac- 
tically uninterrupted, because there is less shock at the time of operation and 
less post-operative pam 

19 Average length of time in bed is less 

20 Post-operative ventral hernia is very rare 

Disadvantages 

As regards disadvantages, the only one of moment is the prolongation 
of the operation by perhaps two to five minutes, this, m the majority of cases, 
is negligible It is questionable as to whether it does prolong the duration of 
the operation , because, while time is lost at one part, it is amply compensated 
for by the time saved m practically all other stages of the operation 

Mr Maylard has personally informed me that he has seen a ventral hernia 
occur , but I have never seen one either m any of his cases or in any of my own 

The only adverse criticism of the transverse abdominal incision \\ Inch has 
so far been noticed is m the Annals or Surgery, part 391, p 632, where 
Doctor Meyer states that with this incision the layers of the abdominal wall 
do not come into as firm an apposition as they should, and that he was not 
using it as much as he did some years ago , from under the muscles one had 
for a time, secretion One hesitates to criticize the technic of a man of 
Doctor Meyer’s standing, but I must say that I have never had any trouble, 
nor seen any trouble occur 111 any case, where approximation of the wound 
margins had been accurately obtained In one or two such cases where such 
trouble did occur, it was found upon investigation that two or three of the 
deep sheath sutures had given, and a small amount of oozing had taken place 
It might also be mentioned that Doctor Me>er was dealing with a case of 
gastric carcinoma, and it is w r ell known how slow and imperfect these cases 
are m their healing, due most probably to the imperfect nutrition of the tissues 
forming the abdominal w r all It is not doubted that man} indn idual surgeons 
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have their own individual objections to it , but its superiority over the longi 
tudmal incision is unquestionable, because it is anatomically and physiologi 
cally correct 
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ACUTE INTESTINAL OBSTRUCTION 

ENTERECTOMY, PARTIAL EXCISION, INCLUSION, POST APPENDICAL 
INCIDENCE, TREATMENT OF STUMPS 

By Sir John O’Conor, MD. 

or Buenos Aiiies 

This essay has been indited with the intention of inviting surgeons to 
take stock of present methods of dealing with the most grave acute problem 
in general surgery, and if any of the suggestions herein contained should 
prove of any value m helping to dimmish the incidence of acute obstruction 
of the bowels, or in enhancing the chances of surgical relief, the time and 
thought devoted to its composition will be more than recompensed 

Adopfing the motto “ Avoid the abstract and stick to the practical,” I 
commence by posing the question, what is to be done in case of acute obstruc- 
tion, when a portion of the gut is found gangrenous_ ? Before responding, 
one has to bear in mind that, from the moment the circulation of the bowel 
becomes impeded, splanchnic shock and systemic poisoning begin, and both 
intensify in compound ratio to the hours which pass until the obstruction is 
relieved General symptoms often prove delusive guides as to the existence 
of this lethal combination, which seems temporarily to possess an insidious 
potentiality only requiring some slight surgical stimulation to unveil its effect 
with appalling rapidity, and whenever gangrene of intestine is met with, not 
only is it proof positive that the case has, for one cause or another, been 
sadly neglected, but there exist initial factors, poison and shock, which 
seriously handicap any attempt at human succor And while primary knowl- 
edge of these unpropitious facts may tend, m a way, to alleviate the sense 
of dire responsibility which everyone feels when he finds himself confronted 
with this tragic affection, yet it in no way deflects from the duty to spurn 
finesse and, even at the nsk of the dead stymie, ileus complete, to give every 
patient outside articulo mortis a surgical chance, remembering that conscien- 
tious work accomplished m the shortest time is the one thing most likely to 
snatch a victory, the master stroke being elimination of the morbid trio, 
eventration, undue manipulation and prolonged anaesthesia 

With this preface I will endeavor to give a reply to the above question 
Concentrate attention on the extent of the gangrene, carefully scrutinize the 
condition of the mesenteric zone, confine the attack to what is essential, and, 
as every moment counts, “ force the game ” 

I do not hesitate to state that, next to having details of likcl) operations 
m clear mental perspective, there is nothing more conducive to operatnc 
celerity than, while the patient is being prepared (always including gastric 
lavage) personally to superintend the selection of instruments and drains, 
the threading of an adequate assortment of needles, the provision of an ample 
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counted supply of sponges, towels, and some rubber tissue, not omitting a 
few sterilized kidney basins, and the apparatus ready for any washing or 
injection which may be required, warming up the operating table, and last, 
and indeed not least, securing the help of two smart assistants 

There is also a contingency which may seriously interfere with; expeditious 
surgeiy m acute intestinal obstruction — assuming previous examination fails 
to give an indication — a very perplexing question arises a,t the start where to 
make the incision so as to get directly at the seat of mischief ? I cannot 
conceive anything more demoralizing to a surgeon than, when entering 
the abdomen on a forlorn mission, to find his energy and time sapped, at 
the outset, in struggling to restrain inflated intestine from bursting out 
through the parietal wound, and if the site of lesion is not evident, and, as 
frequently happens, the distention is so great and the serous coat of bowels 
so friable that it is impossible to pass the gut methodically through the fingers 
m search for the constriction without causing numerous peritoneal lacera- 
tions His position is truly pathetic, between the scylla of traumatism plus 
exposure and the charybdis of retreating without having reached the objec- 
tive, both possessing one, and the same, mortal denominator, “ Yet is their 
strength labor m vain ” 

These remarks are not penned on hearsay but on dire personal experience 
which mated me to publish a note m the British Medical Journal , November, 
1918, on “ the necessity to institute careful inquiry in every case of intestinal 
obstruction as to a previous attack of appendiatis,” or to an abdominal 
operation in which the appendix might have been removed for convenience, and 
“ that regardless of the time which may have elapsed — detail revision of the 
patient failing to point the path — a four-inch incision should be made in the 
right semilunar line low enough to expose the lleocsecal region and right 
pelvis where the distal ileum will usually be found implicated m adhesions,” 
and while my experience may be exceptional, it suggests the personal con- 
clusion that, excluding the era of iodine skm disinfection, and those which 
can be located before operation, m the majority of cases the obstruction of 
the small intestine will be encountered adjacent to the right pelvic brim, and 
that “ the stereotyped central masion in such instances courts disaster, as in 
the search for the lesion the distended semi-paralyzed intestines are subjected 
to needless exposure and manipulation ” 

It is not pertinent to the context to analyze the psychology which inspires 
postponement of operation m acute appendicitis until what is academically 
styled “ the cold stage ” supervenes further than to interpolate that patients 
so treated who escape immediate translation to the glacial state remain en- 
dowed with a nest of adhesions which renders them likely candidates for 
premature mortification by the peristaltic contortions of their own small gut 
And in parembole I must add that I am unable to comprehend the mentation 
which complacently admits of “ we’ll wait until tomorrow to decide ” m a 
case of suspected acute intestinal obstruction 

Acute Obstruction of Small Intestine — In a number of instances in which 
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stoppage is suddenly caused by a band or kink only a narrow ring or small 
knuckle of bowel is found gangrenous, and m quite a proportion of these 
necrosis does not extend to the fixed portion of the gut, much less to the 
mesentery, the fact of the circulation in the heart of the intestine remaining 
intact induces a hope that there might be prompt restoration of peristalsis in 
the tube if inclusion or excision of the moribund area could be effected 
without entailing subsequent obstruction by diaphragm or angulation Acting 
on this hypothesis, I venture to submit a classification from the operative 
angle, and I trust the suggestion will be viewed merely as a humble attempt 
to find some means of reducing the terrible mortality — 40 per cent — 
which attends surgical intervention as expressed m mediate or imme- 
diate enteiectomy 

“A ” In cases m which one finds that a complete circle of the bowel is 
beyond redemption, I recommend that lateral anastomosis and excision of the 
gangrenous gut be carried out in the following order of detail 

(1) The affected zone of intestine is drawn out through external wound, 
extruding a sufficiency, above and below, so as to facilitate the performance 
of lateral anastomosis at a convenient distance from the lesion 

(2) The protruded bowel is fixed tn situ by sponges which are meticu- 
lously packed into wound so as to preclude any possible regurgitation into 
the peritoneal cavity during subsequent manoeuvres 

(3) Coils of proximal and distal healthy bowel are approximated and 
held in apposition by an assistant while four Tnollet catgut Lembert sutures, 
half an inch apart, baste the apposed loops together, each stay is tied when 
inserted and its free ends caught in a pressure forceps 

(4) An opening, by sharp scalpel, tw r o inches in length, is then made, 
close to and parallel with line of stays, into the distal gut — as no clamps are 
employed a kidney basin is made to catch whatever escapes — and then a 
pressure forceps is applied about the centre of free edge of incision to act 
subsequently as a tractor 

With a large kidney basin in position, a corresponding incision is at once 
made into the proximal bowel, free vent is afforded for escape of contents 
(the more the better omen) and the centre of free edge of this wound is simi- 
larly seized with a forceps 

(5) Two assistants then make gentle opposing traction on adjoining 
stays, while a continuous through-and-through Triollet catgut suture (tautly 
secured to each stay m transit) seals the posterior segment, the ends of the 
“ central ” stays are then cut short 

The forceps previously attached to the free edges of wounds are now 
grasped by an assistant so as to indicate a strategic site for the insertion 
of two anterior “ central ” staj s, the continuous catgut through-and-through 
suture is then carried on (as it approaches each stay the latter is tied and 
continuous suture knotted to it) until closure of the anterior segment is com- 
pleted, the ends of stays are then snipped away, and the whole field is washed 
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with warm peroxide lotion, dried with bibules, and the anastomosed part is 
enveloped m a dry towel 

(6) The gangrenous portion is then taken in hand, a catgut ligature is 
applied at least two inches, respectively, above and below the proximal and 
distal suspect limits, the intervening necrosed intestine is excised, any bleeding 
point in mesentery is immediately dealt with A purse-stnng catgut Lembert 
suture is next inserted around the base of each intestinal stump, with a few 
snips of a scissors each stump is then freed from its mesentery just enough 
to render it easy for an assistant to invert it, with a dissecting forceps, into 
its corresponding lumen as the purse-string is being tied 

(7) A jug of warm peroxide lotion (x in 35) is again requisitioned, 
a general wash and brush up follows, everything is thoroughly dried, and 
bowel returned 

Four or five through-and-through strong silk sutures close the parietal 
wound, leaving room at one angle for passage of two thick silkworm gut 
wisps which are so placed as not to adhere to any line of intestinal suture 

“ B ” In some cases an incomplete narrow ring of gangrene results from 
constriction by band which m width more or less corresponds to that of the 
band itself , if this does not exceed one centimetre and the mesenteric zone is 
healthy, the affected coil is drawn out through wound and secured in place 
as before mentioned Four equidistant long catgut Lembert stay sutures are 
then passed — skipping over the dead zone — through living proximal and distal 
gut, these sutures are not for the moment tied, their ends are respectively 
caught in forceps, the assistants with blunt hooks retract the loops of these 
stays well out of the way, while a kidney basin is placed in position and a 
transverse incision made through the whole extent of the gangrenous area 
(N B , this incision is only made m cases where, after removal of the 
“ external ” obstruction, there is no consequent visible inflation of the distal 
bowel), thus free escape for contents is provided, when the flow ceases, the 
hooks are removed from loops, the forceps grasped and upper and lower 
intestine approximated, the stays are then tied and a forceps applied to each 
pair of free ends with which the assistants make opposing traction, while a 
continuous catgut Lembert suture, braced to each stay as it passes, completes 
the matter, the ends of stays being clipped away, the toilet, etc , is effected 
as in “A” 

C The most difficult case for decision is the one m which a band, kink 
or twist has caused more extensive necrosis, the fixed portion of gut remaining 
suspect, and mesentery apparently uninvolved, the problem then arises, can 
infolding or excision of gangrenous section be accomplished without leaving 
an obstructive diaphragm or angulation? In order to clear perspective I 
wish here to mention that I cannot, as yet, recommend the adoption of either, 
if the belt of gangrene exceeds a width of one inch, anything above that com- 
mands the major procedure “A”, but within this limit the complications 
mentioned can be obviated 
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Three long catgut Lembert stays are inserted, as in above, into proximal 
and distal bowel, one along free border and one on each side midway between 
this anterior stay and mesenteric attachment, blunt hooks are then made to 
pick up loops and retain them clear of the field while a free crucial incision 
is made through the moribund segment, when the intestinal discharge has 
ceased, the loops of stays being still held aside, the four gangrenous flaps (made 
by crucial incision) are liberally excised with scissors, the stays are then 
drawn taut so as to facilitate inspection of the amount of angulation pro- 
duced by approximation of the proximal and distal gut, two similar lateral 
stays are next inserted close to mesenteric line embracing as much or as httle 
of the peritoneal coat, above and below, as may be judged necessary to correct 
any likely kinking by the anterior sutures, the five stays are then tied and a 
continuous catgut Lembert suture applied as m “ B ” 

The part stays take in the above procedures possibly warrants a little 
amplification They, from beginning to end, make for rapidity and good 
workmanship m that they point the line for the continuous suture, help to 
secure its tension, and in themselves, form a strong second line of defence 
They are infinitely preferable to clamps, as they do not cause any devitiliza- 
tion of tissue, which by the way, in acute intestinal obstruction is already 
sorely attenuated by distention and toxic infiltration They possess a sound 
surgical attribute, viz , they admit of seeing a bleeding vessel and tying it 
They serve as excellent pliable tractors by which the operator can dominate 
at will the slippy, sloppy ground on which he has got to work, and conse- 
quently are the best insurance against an attack of “ the tail wagging the 
dog,” a,t a moment when one carries a heavy time handicap in a race for 
life m the most fatal of acute surgical affections 

Acute Colic Obstruction — In this catastophe, if the problem as to the 
seat of lesion is not solved before operation, it may be taken for granted 
that what was mentioned as a contingent complication in acute “ intestinal ” 
is a certain one m advanced colic obstruction, and, owing to the enormous 
distention associated with the latter surgical intervention, as often as not 
ends in a tragedy After a certain amount of prolonged pressure and manipu- 
lation necessary to retain intestinal balloons inside the abdomen, a rather 
sudden and unexpected relaxation of tension occurs which is apt to lure one 
on to proceed instead of beating a rapid retreat, but which in reality is the 
culminating exposition of intestinal paralysis induced by the superaddition 
of traumatic to preexisting splanchnic shock The curtain then drops as 
the ansesthetist whispers the epilogue — myocardial liquidation has begun 
Under such circumstances it is natural that one should seek for some mode 
of escape before the advent of the fatal loss of spring, and I cannot see 
anything promising on the horizon except in all cases m which through exami- 
nation and careful study of the history fail to give a clue to the whereabouts 
of the obstruction, to make a right semilunar incision, explore gently for a 
few minutes, and if there is no result, proceed at once with the preliminary 
step of closing the w ound by inserting four or five long through-and-through 
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strong silk sutures, and without knotting catch the ends of each m a pressure 
forceps Then coax the left hand supinated and extended, between parietal 
peritoneum and bowels, over to the right iliac fossa, where two fingers flexed 
forward point the site for an incision large enough to allow the external 
inferior sacculation of the caecum to be drawn outside and maintained there 
momentarily by forceps The semilunar wound is then rapidly closed, and a 
dressing applied, covered by rubber tissue and a towel, and immobilized by 
fixation forceps 

Attention is then turned to suturing exposed caecal sac to margin of iliac 
wound m such a manner as to preclude any subsequent backward percolation 
The patient is then gently rolled over on his right side to the edge of the 
table, a basin is placed m position, and a stab made into gut sufficiently large 
to give free vent to its contents 

I have had gratifying results with this method, and whenever feasible, 
I like to employ the external inferior sacculation for drainage, as its site is 
strategic, it seems anatomically adapted for the purpose, it occasionally closes 
spontaneously after the obstruction disappears, and can be closed by opera- 
tion without encroaching unduly on the lumen of caecum 

The early insertion of the through-and-through silk closure sutures may 
require some explanation These sutures, in place, help to prevent a rush 
from withm as the wound can be promptly occluded by traction on their 
forceps and thus diminish pernicious handling of bowels They afford good 
support for any temporary packing, their presence tends to obviate separation 
of layers of parietal wall during operation Owing to internal pressure their 
introduction may be an arduous business which had better be effected, so as 
to save valuable time, before the fatigue stage supervenes, and the fact of 
their being in, affords a comfortable homeward-bound feeling, which, on 
occasion, is not to be despised If long threads of silk are used the loops 
can be readily hooked away from field so as not to cause any opera- 
tive inconvenience 

It may have been observed that I advocate an incision m the right semi- 
lunar line for both acute colic and acute “ intestinal ” (unplaced) obstruc- 
tion, the reason for doing so being that if one reflects on the statistics of 
acute abdominal lesions of which 70 per cent are credited to appendicitis, 
if to this be added the incidence of pylonc duodenal and biliary affections, 
the ratio of involvement of the right as compared to the left abdomen must 
certainly stand not less than eight to one, and, knowing that the most frequent 
cause of obstruction is the legacy peritoneal agglutination following infective 
processes and operations for their relief, the deduction is, to say the least, 
logical that, given no direct guide, the chances are greatly in favor of finding 
the lesion m the right abdomen And as to the systematic search for obstruc- 
tion by passing the gut through one’s fingers, my experience dictates that 
this can be (when serous coat permits) as effectively done through a right 
semilunar as through any other incision 
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As to making a separate suitable opening in right iliac fossa for csecal 
drainage, I am all in favor of it, for it appreciably diminishes the risk of 
subsequent virulent infection, and its consequences, in the large pri- 
mary wound 

Peritoneal Seclusion of Stumps — In 1903 I received my first object 
lesson as to the danger of leaving raw endothelial stumps in the peri- 
toneal cavity, m the case of a well-known young lady on whom I per- 
formed double oophorectomy for cystic disease, and as the appendix was 
very much in evidence I thought it expedient to remove it This was 
done by a method in vogue at that period, viz , ligation and touching 
the stump with a disinfectant As there were no adhesions, the whole 
operation was simplicity itself Ten days later, she suddenly developed 
acute intestinal obstruction, the wound, under anesthesia, was opened 
up, and to my intense disgust, I found the stump of the appendix glued 
to that of right ovary with a coil of congested ileum clutched in the 
adhesion An uneventful convalescence ensued Since then appen- 
dical stumps have, when possible, been buried in the csecal wall or 
covered with an omental plaster 

The most recent reminder occurred m a married lady on whom I 
performed right oophorectomy in October, 1920 As customary the 
appendix, for insurance reasons, was also removed and stump interred. 

On June 3, 1921, she was suddenly seized with violent abdominal pain 
and vomiting, which her doctor attributed to “ acute gastritis ” , various 
enemas and purgatives were ineffectually administered during the fol- 
lowing four days She was brought into hospital on the fifth morning, 
the abdomen was distended, stercoraceous vomiting incessant, no general 
symptoms beyond a distressed facial expression A test enema was at 
once given, without result, as soon as the stomach was delivered of a 
basinful of dark green foul liquid she was transferred to the operating 
table As parietal, vaginal and rectal examinations gave no indication, 

I made the usual right semilunar incision, immediately some coils of 
distended congested ileum bobbed up in the wound which were returned 
by bibule pressure, and the left hand was then introduced into right 
pelvis where it found a loop of ileum bound down, after the manner of 
a Christmas cracker, by a tense band about one centimetre m breadth 
and ten m length, passing from below caecum to base of right broad 
ligament, the left index finger was gently insinuated beneath band and 
stnctured gut and former elevated (without rupture) for inspection, 
then we found the silk ligature which had been placed nine months 
previously on meso-appendix, snugly encircling the band about half an 
inch from its upper point of fixation, affording a direct and positive 
proof that the band had originated m and included the stump of the 
meso-appendix A small caecal scar indicated the tomb of the appendix, 
and the right ovarian stump was free and had contracted to the size of a 
pea The band was excised and gut drawn up into wound, a belt 
of gangrene, corresponding to width of band, involved the greater part 
of free zone of bowel Stays were inserted, and as peristalsis had 
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visibly resumed its function, the necrotic segment was infolded (without 
incision) by stays and a continuous Lembert catgut suture Prompt 
recovery followed 

Some months previous to this, while pondering over the matter of how to 
reduce contact to a minimum when dealing with the stump of an infected 
appendix, I stumbled into a very simple method of secluding the stump of the 
appendix and that of meso-appendix by one ligature in one peritoneal pocket, 
and, “ en passant,” I may add that my colleague, Doctor Fehilly, and I have 
employed it in many cases and find it as useful as it is practicable 

(1) The meso-appendix is ligated and appendix isolated m the usual 
manner , the ends of ligature are not cut away 

(2) A curved intestinal needle is then attached to one end of this ligature 
and a three-insertion (two lateral and one anterior), purse-stnng suture is 
passed, at a distance of about one-third of an inch, around the base of the 
appendix, the anterior point of suture is purposely inserted beneath the 
anterior longitudinal band 

(3) The needle is then removed and the ends as well as the loops of 
the purse-stnng are left loose and kept out of the way while the appendix is 
clamped at level of caecum separately ligated, and cut away 

(4) The ends of the “ ligature suture ” are then sought for, and as 
they are tied together (the assistant with a dissecting forceps pushing the 
appendical stump backwards) both stumps instantly and definitely disappear 
from view — only two things touch the raw surface of the stump of appendix — 
the knife and the dissecting forceps 

The above is the first instance in which I found the stump of the meso- 
appendix w flagrante delicto, but I have often suspected its complicity m 
pelvic adhesion jungles, however, knowing the tendency that peritoneum 
has to adhere to any raw surface, I think I may safely advocate burial of this 
stump, particularly as both it and its mate (of the appendix) can be readily 
interred together with the same bit of string 

Peritonization of Stump After Salpmgo-oophorectomy — After periodic 
attempts at rotating the ovarian or salpingo-ovanan stump downward and 
suturing it face backward on the anterior shelf of its broad ligament, I have 
definitely abandoned the procedure as I found it, almost impossible to avoid, 
even with blunt instruments, the occasional formation of a troublesome intra- 
ligamentous haematoma, and moreover, the manipulation necessary for such 
adjustment endangered the security of the pedicle ligature 

Instead, I have adopted a much more simple and more readily applicable 
method which can be always resorted to without “ asking for trouble,” viz , a 
web, about one or two inches square, is excised from the omentum and plas- 
tered over the surface of stump, and a piece of fine silk (or the ends of the 
ligature) is made to secure it m bonnet fashion, around the neck of same 
In infected cases I always employ catgut instead of silk for ligation of pedicle 
and for fixation of this omental "patch ” 
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RECTAL AND VESICAL INCONTINENCE RELIEVED BY 

OPERATION 

By John G Sheldon, M.D 

AND 

Edward P Heller, MD 
of Kansas City, Mo 

M K, male, age twelve years, was brought to the Vineyard Park Hospital in 
June, 1921, for relief of incontinence of urine, with a history that he had 
never had any control of his bladder, and had always had to wear a diaper At 
night, and when recumbent, drainage is less He was born with an imperforate 
anus (Figure 1 ) When 24 hours old the attending physician inserted a knife 
into the anal region, and succeeded in entering the pouch of the rectum He su- 
tured the cut edges of the rectal pouch to the skm (mother’s statement) These 
sutures did not hold, and a second operation was performed three days later 



Fig 1 — (Stewart ) A Imperforate anus — the original condition in the case herewith reported 
B Imperforate rectum In the present instance there was no evidence of an anal pouch 

This operation was successful as far as establishing an anus was concerned, but 
there was no control of the bowels At the age of three, he was taken by his 
parents to a surgeon in the Northwest, who performed a muscle-flap operation 
(mother’s statement) Two weeks later the flaps had to be cut as no bowel move- 
ments were possible The child’s condition was now as before operation Noth- 
ing was done, however, until two >ears later, when he was taken to a large clinic 
m the Middle West, where a w puchenng-string operation was done” (mother’s 
statement) At this time, an attempt was made to correct the enuresis b> 
passing a catheter at regular intervals Two weeks after return to his home, he 
was m the same condition as before operation He remained in this state of 
incontinence of urine and fieces until November, 1919, when he came under our 
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observation When admitted he had an incontinent anus with no sphincter that 
could be discovered There were scars about the anus, the result of previous 
operative procedures It was decided at this time to attempt to provide a rec- 
tal sphincter from flaps of the glutei maximi Since four weeks after operatmn 
(a space of 18 months), he has had perfect control of his bowds No atte p 
was made to correct the enuresis, and it is for this condition that the child 

has been brought back for treatment f « 

Family History Negative There are three younger children m the family, 

all of whom are physically perfect 



scars over both gluteal regions, (Figure 2), and obliteration of the gluteal folds, 
the result of the previous operation in which a muscle-bundle from each gluteus 
maximus was swung around the rectum There is no control of micturition, and 
a diaper is worn constantly The urine drainage is worse when he is up and 
afout—the urine dribbling from the urethra at a slow steady rate On assuming 
the recumbent position the flow is somewhat less 

Description of First Operation — Formation of rectal sphincter (November, 
1919 ) With the patient m the reversed Trendelenburg position, long incisions 
were made in line with the fibres of the gluteus maximus muscle on either side, 
and extending approximately three inches above and three inches below the tuber- 
osity of the ischium on each s*de (Figure 2 ) Having isolated the mesial fibres 
of the gluteus maximus on one side, a search was begun for branches of the in- 
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Tig 2 — (Photograph taken 18 months after operation) a Upper end of incision 5 t b 
lower ends of incisions c position of ischial tuberosities The patient has purposely been 
placed m the same position as when operated upon It will be noted that the j luteal 
folds have been obliterated because of the underlying muscle bundles Note the deep 
perineal crease 
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fenor gluteal nerve (The inferior gluteal nerve arises from the posterior 
divisions of the 5th lumbar and the 1st and 2nd sacral nerves, it leaves the pelvis 
through the great sacro-sciatic foramen, below the pjriformis, and divides into 
branches which enter the deep surface of the gluteus maximus muscle ) For 
success it is necessary that a good innervation be secured for the flap (Figure 3 ) 
Having isolated a bundle of muscle fibres about 2 inches in breadth, with the 
necessary nerve supply, the bundle was separated from the upper angle of the 
wound down to the femoral attachment Here a strip of periosteum was removed 



with the muscle in order to prevent fraying of the ends of the fibres, and to 
assure secure anchorage for the sutures which were to unite this muscle bundle 
with its fellow of the opposite side 

By the same procedure the other gluteus maximus was isolated and a similar 
muscle bundle, with a large branch of the inferior gluteal nerve, separated 
throughout the length of the incision, and including the periosteum of the femur 
below the great trochanter 

By blunt dissection a channel was tunnelled completely around the rectum — 
or better, around the anal canal By retracting the undermined skin, and b> 
sliding first one muscle flap and then the other around the rectum as shown in 
Figure 4, the ends of the flaps were brought into apposition, and sutured together 
with chromic catgut 

After haemostasis, a rubber dram was inserted into each wound to care for 
the secretions of the first 24 hours, and the wounds closed with silkworm gut 
sutures The patient was made comfortable by changing his position from one side 
to the other Healing of the wounds was uneventful At the end of the third 
week, there was some evidence of control of the bowels At the time of dismissal 
— the end of the fourth week — there was control of the bowels during the da> One 
week after returning to his home in Idaho, the bov states that he discovered how 
to control his bowels, and that gradually this control became mvoluntarj Now 
his improvised sphincter remains contracted, or on guard, so to speak, at all 
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times except during the act of defecation A point of interest is that the sphincter 
contracts independently of the remaining portions of the gluteus maxim® 

Description of Second Operation —Correction of vesical incontinence, June 

17 , 1921 

In view of the previous history, the success of the first operation, and on the 
assumption that a fetal type of bladder was responsible for the persistent inconti- 
nence of urine, an operation was agreed upon for the relief of the enuresis 



Sphincter 

Fig 5 — (Treves after Prof A M Paterson ) Diagram showing the stages of the rectum and the anal 
canal on mesial section This figure is interposed to illustrate the normal arrangement of the structures 
about the anus and rectum In the first operation reported herewith 1* mil be seen that the muscle 
flaps take the place of the internal sphincter and to a large extent, of the external sphincter also 

A three inch suprapubic incision ivas made, and the structures carefully 
inspected layer by layer Much to our satisfaction, our assumption proved to be 
correct, for on arriving at the peritoneum, the urachus was found to be patent 
up to within two inches of the umbilicus, and both hypogastric arteries were pervi- 
ous and of good size These three structures were divided and ligated pro- 
pentoneally on a level with the upper limit of the fundus of the bladder The 
bladder was then pushed well down into its proper position in the pelvis (See 
Figure 6 ) A short rubber tube dram was inserted down to the prevesical space, 
and the wound closed with silkworm gut sutures 

In order not to leave undone a procedure which might aid in his recovery, 
a circumcision was performed 
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As far as the wounds were concerned, recovery was uneventful, the rubber 
drain was removed the day after operation, and the sutures were removed from 
the abdominal wound on the seventh day He was up in a chair on the fifth day 
and was walking about on the ninth day 

As to his bladder condition, the following notes were taken from the 
Progress Record First day post-operative, there was some discomfort at glans 
penis, and some burning on micturition — due probably to the circumcision Second 
post-operative day, uneventful except for frequency of micturition — capacity 25 
to 50 c.c urine, with knowledge of start of act of micturition Fifth post- 



FiC 6 — (Gray s Anatomy after Corning ) Mesa! section through pelvis of a new-born male This dia- 
gram shows the position of the bladder as found at the time of operation (second operation herewith 
reported) with the exception that the cavity of the bladder extended further upward into the urachus 
The urachus or middle umbilical hgament is the impervious remains of the tubular canal of the 
allantois which existed in the embryo and a portion of which expanded to form the bladder It passes 
upward from the apex of the bladder between the transversahs fascia and the peritoneum* to the um- 
bilicus* becoming thinner as it ascends It is composed of fibrous tissue, mixed with plain muscle fibres 

operative day almost complete control of micturition, and increase m capacity of 
bladder to 300 cc Sixth post-operative day, no longer kept urinal over penis, 
but requested it at intervals Control absolute Still some frequency No drib- 
bling Ninth post-operative day — no dribbling while walking about In knee- 
chest position for 20 minutes while photographs of gluteal region were being 
taken and no dribbling occurred Eleventh post-operative day was dismissed, and 
to date has had no recurrence of enuresis 

Comment — It has been stated in the foregoing that the form and position 
of the bladder were believed to be the cause of the urinary incontinence 
The diagnosis and the operative procedure were based on the Goltz theory 
of micturition In 1874 Goltz 1 evolved the theory that micturition is due to 
the following causes The presence of unne in the urethra resulting from dis- 
tention of the bladder, contractions of the bladder, or positions of the bladder 
or patient, were responsible for the desire to micturate While it is true 
that the work of Guyon and others apparently disproved the correctness of 
this theory, we have several clinical observations that support it m some cases 
The formation of a rectal sphincter involved purely mechanical and ana- 
tomic considerations 
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CONCLUSIONS 

In view of the operative findings and result obtained m this case, we 
shall investigate with interest the position and shape of the bladder in all cases 
of urinary incontinence 

Regarding the rectal operation, this case, and an experience with two 
others of a similar nature, prompts us to record mistakes which were made 
in our first operations of this type (i) The fibres of the gluteus maximus 
should not be severed, but should be detached with the periosteum at the site 
of insertion on the femur, (2) the muscle flap should be ample, at least an 
inch in diameter — even in children, (3) if possible, the nerve supply of the 
muscle flap should be investigated, and retained even if a large portion of 
the muscle must be incorporated in the flap 

REFERENCE 

1 Archiv fur die gesammte Physiologie, 1874, Bd vm, S 478 


94 



SECONDARY FOCI OF TUBERCULOSIS IN THE SPINE 

IN POTT’S DISEASE 


By Charles W Peabody, M D. 

op Boston, Mass 

STUDY FHOM THE ORTHOPAEDIC CLINIC OF THE MASSACHUSETTS GENERAL HOSPITAL 

About six months ago on the Orthopaedic Service of the Massachusetts 
General Hospital a patient had been scheduled by the writer for operation who 
was to have a bone graft for Pott’s disease of the dorsal spine, an extensive 
process having destroyed the ninth and mvolved the eighth and tenth dorsal 
vertebrae Just before the hour of operation during, the weekly “ward 
rounds” on the service, the X-ray plates of this patient among others were 
demonstrated to the members of the staff At this point, to the writer’s 
chagrin, the Chief of Service, Dr R B Osgood, called attention to a verte- 
bral body lying at the lower edge of the exposed field Its outlines were much 
obscured by the shadow of the cylinder of the Rontgen tube, but on close 
inspection it appeared to be distinctly wedge-shaped Between it and the 
process above lay two normal bodies and intervertebral discs, and for this 
reason no attention had previously been directed to it The significance of this 
finding in relation to the proper operative procedure was of course apparent, 
and the latter was postponed pending further X-ray study Subsequent 
plates were confirmatory, showing a typical deformity of the second lumbar 
vertebra and the disappearance of the disc space below it In other words a 
secondary focus was present m this spine Unless this second focus had spon- 
taneously healed during the post-operative recumbency, which is unlikely, 
as in this clime this period is not a very extended one due to the internal 
fixation, its progress would have been aggravated by reason of the increased 
strain from the immobilization of the overlying spine, and the patient would 
have been as bad off with his lumbar Pott’s as he had been with the dorsal 
But while rehef was felt at the timely discovery, it was generally felt too rare 
an occurrence to be seen again 

A few months later a patient presented himself for examination by the 
writer m the Out Patient Department who had had a bone graft for a mid- 
dorsal Pott’s about eight months previous He was wearing a hght back brace 
but complained of the same pain and weakness in back as before operation 
and localized a point of tenderness a httle lower down X-rays were taken, 
and to our surprise the plates, showing the graft in place in the spmes of the 
sixth to eleventh dorsal vertebras, also showed a disappearance of the disc 
between the last dorsal and first lumbar and a deformity of the body of the 
latter The process above centered in the ninth dorsal and involved the two 
adjacent bodies, leaving a normal segment between it and this lower one 
Recalling the case first cited, we forthwith looked up the Rontgenologist’s 
interpretation of the pre-operative plates of this second patient, with the 
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discovery that apparently this second lesion had been distinguishable even 
then, although the wording was a httle misleading and gave the impression 
that the lesions were m continuity After some search these original plates 
were also found, and, while the lower area was not clearly in focus, comparison 
of the two sets showed that a definite secondary lesion clinically unrecognized 
had existed prior to operation 

Within a few days after this mcident the writer examined and sent into 
the ward for study a young Italian laborer with a large low abdominal mass, 
a contracted hip, and indefinite symptoms m back suggesting a low lumbar 
or pelvic tuberculosis The initial X-ray examination revealed an early 
destructive process in the fifth lumbar vertebra As this did not appear very 
far advanced it was thought by the staff insufficient to explain the large psoas 
abscess present, and further X-ray study of the spine was made This re- 
vealed an advanced Pott’s disease with encuchng abscess shadow in the 
lower dorsal spine 

The findings initiated a discussion in the clinic of all three cases, which 
brought out the fact that a patient had recently been operated on by the 
fusion method for a tubercular process developmg some time after a pre- 
vious bone graft, but at a shghtly lower level than the first 

Thus within a space of less than six months four cases of distinct secondary 
foci in the spine had come under observation m one clime, yet the prevailing 
opinion therein was that such a condition was exceedingly rare Two ques- 
tions presented Were we working under a considerable misapprehension 
regardmg the incidence of an important complication of Pott’s disease, or 
have the usual methods of examination been too limited to reveal this phase? 
The first question seemed easy to answer, and the Index Medicus was turned 
to , but in the titles for the last ten years no mention of this matter of secondary 
foci was found Did this indicate that it was a condition too rare to be of 
importance, or too common to merit emphasis? With the latter possibility 
m min d the standard text books on Orthopaedic Surgery were consulted 
Out of five examined only one made reference to secondary foci in the spine, 
that of Whitman mentioning a senes of 1356 cases in which sixteen, or less 
than eight-tenths of one per cent showed lesions in two regions But these 
findin gs were obtained from tracings made of the spine and not as a result of 
X-ray examination Still convinced that the problem could not be so rare 
as apparently indicated by the scarcity of reference in the literature, it was 
determined to seek information from the fairly considerable number of cases 
of spinal tuberculosis on record m this hospital Diagnosis files were found to 
contribute nothing m this regard Dispensary record notes contamed httle de- 
tailed information and were equally unproductive On the other hand scrutiny 
of a portion of the mass of ward patient records proved so time cons umin g 
that some short-cut was sought It seemed apparent that in the last analysis 
the only confirmative evidence of absolute value would arise from the X-ray 
data on a case, and hence the most productive endeavor would be in the 
records of this department, which was inclusive of both 0 P D and ward 
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cases The diagnoses m all examinations made since 1913 were found still on 
file Those finally and definitely diagnosed as “Pott’s Disease” or “Tuber- 
culosis of the Spine” were segregated, ‘amounting to 315 patients (the total 
number of examinations made on these patients being of course several times 
greater, appearing in succeeding years) The original descriptive cards of 
these examinations were then consulted for a detailed interpretation of the 
X-ray picture For the first six-year period these were found disappointing 
m value, m that a detailed report was lacking, and a summary only appeared, 
such as "Old Pott’s Spine” or as “Tuberculosis of Dorsal Spine ” However 



m this group several instances occurred m which even in the abstracted form 
note was made of two foci being present From late 1918 to date the records 
contained the complete dictation of the rontgenologist, and in this latter 
period were found five cases in addition to the four descnbed at the beg inni ng 
of the paper with a definite observation of secondary foci The reported 
findings of the thirteen patients follow Each report concluded with the 
diagnosis of tuberculosis 

Group I Two hundred cases, four with secondary foci, or two per cent. 

Case I Stephen T , No 2193 “A pathological process involving first 
and second lumbar and also one involving the fourth and fifth lumbar ” 
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Case II Mano L , No 41376 “A destructive process involving twelfth 
dorsal and first lumbar and intervertebral disc, also third and fourth 
lumbar and disc ” 

Case III Moms R, No 37866 “The seventh dorsal is partly de- 
stroyed, there is also a destructive process involving ninth and tenth 
dorsal ” 

Case IV Carlme V , No 4x826 “Rather extensive destruction of 
body of the fifth dorsal vertebra, process seems confined to the body, 
the seventh is distinctly wedge-shaped, diagnosis deferred ” ' A year 



Fig 2 — Case VII — Small plate focussed over 
lower dorsal and showing appearance of lesion 
here in lateral view 



Fig 3 — Case VII — Lateral view of lesion in 
upper lumbar spine 


later examination showed abscess shadow and definite diagnosis of 
tuberculosis was made 

Group II One hundred and twelve cases, mne with secondary foci, 
or eight and two-tenths per cent 

Case V Lorenzo B , No 64014 “There is a destructive process 
involving eighth and ninth dorsal vertebrae and disc, also a process in 
first and twelfth”, and first lumbar 

Case VI Amelia D , No 57041 “The tenth and eleventh dorsal are 
fused, the first lumbar and disc below are also affected ” 

Case VII Joseph W,No 37537 “The ninth and tenth dorsal verte- 
brae are partly destroyed, there is also a process between the first and 
second lumbar ” 
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Fig 4 — Case X — Ephthis S Lateral view of Fig 5 — Case X — A-P view including both lesions A dense abscess Fig 6 — Case XI — Michael S Lateral view of 
lumbar spine showing fusion of second and third shadow overlies the dorsal one dorsal spine with a destructive process shown 

vertebral bodies Above them is a normal seg- and a normal subjacent area 

xnent and at the top of the plate evidence of the 
pathology in the dorsal spine can be made out 
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Case VIII Grace T, No 49324 “There is a destructive process involv- 
ing the first and second lumbar There is a second process involving 
the tenth and eleventh dorsal ” 

Case IX James H, No 54518 “A destructive process involving 
seventh and eighth dorsal -with disappearance of intervening space 
The tenth and eleventh are also affected and the space narrowed ” 

Case X Ephthis S , No 64418 “An extensive destructive process 
involving ninth, tenth and eleventh dorsal vertebra*, with an abscess 
shadow present ” At a later date “plates confirm above and show 
second lumbar to be wedge-shaped and disc below destroyed ” 



Fig 7 —Case XI — Dorso-lumbar area in A-P 
view showing evidence of an additional focus sn 
lumbar spine 



Fig 8 — Case XII — Sebastiano C 
Lateral of lower spine the fifth lum- 
bar being seen definitely diseased, and 
at the top of the plate the disappear- 
ance of the disc between the eleventh 
and twelfth dorsal indicates another 
process in this region 


Case XI Michael S , No 63955 “Extensive destructive process in- 
volving ninth, tenth and eleventh dorsal The twelfth is normal 
Bone graft can be made out in sixth to eleventh There is an addi- 
tional process between the first and second lumbar ” 

Case XII Salvatore C , No 72831 “Plates show destructive process 
in body of the fifth lumbar Additional plates show involvement 
of the ninth, tenth and eleventh dorsal vertebrae with surrounding 
abscess shadow ” 

Case XIII Mary C , No 57877 “Tuberculous process involving 
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ninth, tenth and eleventh dorsal vertebrae with bone graft in place 
There is a process below the graft involving the twelfth and first lumbar ” 

Total of groups I and II equal 312 cases with thirteen secondary 
foci found, or four and one-tenth per cent for the whole number 

Note — The illustrations are limited to those cases which have been personally ob- 
served by the writer, i e the four mentioned in the introduction, listed as cases ten to 
thirteen inclusive, and also case seven, whose two spinal foci were simultaneously recognized 
and appropriately treated several years ago, but who is still under treatment for a sub- 
sequently developing tuberculous hip The X-ray negatives of all these patients were 



thl* case could be seen along the spinous processes 



bar area showing disappearance of disc 
between the first and second bodies 


sufficiently distinct when examined on the illuminated screen for all clinical purposes, but 
unfortunately proved not sufficiently clear to photograph successfully for reproduction here 
Accordingly tracings of the vertebral bodies were made over the original illuminated plates, 
and are here shown photographed without alteration 

This limited group of statistics thus gives an incidence rate for the whole 
of about four per cent , the second period over eight per cent , with the first 
only two per cent In spite of the discrepancy between the rates of the two 
groups, it may be that the rate in the second is nearer the real incidence than 
the percentage of the combined total, a fair inference being that the brief 
s umm aries given in the records for the first period did not indicate all the 
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findings in each case that might have been observed m a reading of the plates, 
as found in the detailed reports available in group II The writer, further- 
more, is inclined to put forward the suggestion that the highest figure given 
may be below the real incidence of this condition Reasons which may be 
advanced to support this suggestion are as follows (i) In almost every case 
the discovery of the second focus has been more or less by chance, that is 
neither clinician nor rontgenologist were searching with this in mind 
(2) In a very considerable number of these Pott’s cases the plates taken 




Fig 13 — Case XIII — A-P view of lesions shown In two foregoing figures 

included only a very limited area of spine This procedure may well be 
open to criticism m view of the present findings, but was practiced for rea- 
sons of economic necessity, and because of circumstances about to be men- 
tioned (3) The majority of the cases had one focus much further developed 
and probably much older than the other, in other words the major focus 
may be sufficiently developed at time of examination to be recognized and 
accurately located clinically It is generally the custom to send patients with 
a request for an examination of a specified portion of the spine, the involved 
vertebra often being named, and the techmcian, with the same purpose in 
mind, to get a sharply defined plate, adheres closely to the request, and is 
unlikely to repeat the exposure over other areas Hence unless the clinician 
has demanded an extensive examination, and with a clinically well defined 
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lesion he has hitherto seen no reason so to do, only a closely adjacent lesion 
is likely to be discovered by this method In view of these circumstances, 
then, it may be that a routine search for further lesions would show a some- 
what higher incidence of secondary foci than any of these figures 

From the pathological point of view speculation naturally arises as to the 
mode of spread of this process Are the lesions separate hematogenous in- 
fections from a common distant source such as the alimentary tract, or is 
the second the result of organisms thrown into the blood stream by the first, 
or is the new focus a direct metastasis by spread of the bacillus via lymphatic 
or connective tissue avoiding in some peculiar way the immediately adjacent 
segment? No definite answer seems possible now There is certain evidence, 
however, in favor of the third possibility In all of the cases found the lesser 
lesion has occurred at a lower level than the greater, that is, presumably, 
the subsequent focus below the original In many the shadow of an abscess 
was seen around the upper lesion From this it is possible to imagine a pocket 
of pus (the “ichor pocket” of the text books) working down next the verte- 
bral bodies, and to conceive of erosion occurring, not in the early stage of 
formation, but later, when the pocket had reached a shghtly lower level and 
where the pressure would be greatest, such as at an indentation made by the 
protrusion of a intervertebral disc In the third case described at the be- 
ginning of the paper the two foci were separated by about five normal verte- 
bras, but in this patient an abscess had apparently formed very rapidly (his 
symptoms all being of very short duration), filling the iliac fossa, so that this 
route of spread extended all the way down to the new focus in the fifth lum- 
bar Such a conception of spread is purely theoretical, but if sufficient 
attention can be drawn to this general problem, post-mortem evidence may 
accumulate to explain and substantiate this phenomenon 

From these findings it may be concluded that very careful clinical exami- 
nations and a close cooperation between clinician and rontgenologist are 
indicated m the treatment of tuberculosis of the spine, to rule out the presence 
of the not uncommon secondary focus The case cited m which this con- 
dition was recognized by the X-ray man and not till six months later by the 
surgeon has had a well appreciated moral in this clinic Also that, as the 
second lesion seems to develop closely subjacent to the first and usually when 
an abscess shadow is present at the first, attention should in particular be 
directed toward the spine below an estabhshed lesion, and especially in those 
cases with abscess formation 

In summary it may be said that m tuberculosis of the spine secondary foci, 
separate but characteristic, are more common than generally supposed, and 
that a routine search should always be made for such 

Note — The writer wishes to express his obhgation to Dr R B Osgood for many 
valuable suggestions in the preparation of this article 
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POSTURE AND THE CERVICAL RIB SYNDROME 
By T Wingate Todd, FRCS (Eng ) 

of Cleveland, Ohio 

PROFESSOR OF ANATOMY IN THE WESTERN RESERVE UNIVERSITT 

In 1911-1913 I was engaged in an investigation of the brachial plexus 
and the skeleton of the shoulder and the thoracic inlet with special reference 
to the cervical nb syndrome In this investigation several papers were pub- 
lished dealing with the anatomical features concerned and with the chmcal 
condition itself especially as regards the vascular condition (see bibliography 
in 9) Certain features of this work have been taken up by others and am- 
plified In particular it served as the starting pomt for the very careful 
researches of Stopford upon nerve injuries m the war (e g ,6, 7) The relation- 
ship of vascular conditions noted m Stopford’s cases to nerve injury rests, 
as did the similar condition found m my own cases of the cervical nb syndrome, 
simply upon climcal evidence together with the inferences drawn from the 
detailed mnervation of the nerves of the limbs shown m this laboratory by 
Kramer 2 and Potts 4 This is of course insufficient evidence and it was in- 
tended to continue the investigation further so that this and other dubious 
points might receive some elucidation The claim that degeneration of nerves 
causes alteration of vessels in the same area has been many times discussed, 
always with inconclusive results (e g , Spiller, W G , 5) Recently Horrax has 
reviewed the work of the war years upon peripheral nerve injuries 1 and refers 
to the decortication of arteries as practiced by Lenche No further review is 
necessary here but ltmustbe remarked that removal of thefibrous arterial sheath 
with its contained sympathetic nerves, as carried out by Lenche 3 for a distance 
of ten centimeters or even more, cannot be done without considerable local 
disturbance It is not therefore beyond all question that consequences m the 
limb are attnbutable to the sympathetic interference and that alone 

Accordingly the outbreak of war found R G Pearce and myself engaged 
upon the destruction of the sympathetic nerves to the forelimb of the dog, 
a comparatively easy operation without great inconvenience to the animal 
Owing to circumstances beyond our control we were unable to finish this 
work and our results, so far as they went, were negative It is not mtended 
here to discuss this particular phase of the problem which will be left for the 
present with the statement that our work is still incomplete Another line 
of investigation has however now brought some definite results and it is to 
this that I desire to draw immediate attention 

It is well known that posture has a definite relation to the cervical nb 
syndrome The symptoms occur in the pregnant or recently delivered woman 
The position of the shoulder relative to the thoracic inlet has an important 
bearing upon the subject and the symptoms may equally well occur m the 
absence of cervical nbs Altering the posture may bring immediate rehef 
by reducing or removing pressure It is this relation to posture and the 
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curious fact that the thumb or even more frequently the index finger first 
shows indications of the syndrome which determined me to attempt to pro- 
duce the symptoms posturally so that I might observe the form of onset and 
possibly the reason for earher affection of the radial side of the hand Ac- 
cordingly in 1913 I formed the habit of sleeping with the right arm stretched 
out almost vertically under the head This was uncomfortable for a time 
but the habit was soon acquired and rapidly became perfectly restful I 
had supposed that within a short time some result might be attained but this 
turned out not to be the case The posture having become comfortable it 
was continued with some interruption until March, 1921 

In January, 1921, tingling was noticed m the right index finger and thumb 
and slight indefinite loss of sensation There occurred previously a little 
aching m the course of the nerves along the pre-axial and post-axial borders of 
the limb both above and below the elbow It was not possible to determine 
which nerves exactly were the seat of this aching The aching is still present 
at the time of writing (April 9, 1921), but is now confined to the post-axial 
border immediately above the elbow Pressure on the aching area causes 
immediate tingling in the sensory distribution of the ulnar nerve Similar 
pressure on the normal left arm evokes no response 

The tingling referred to in the previous paragraph was almost at once 
aggravated by immersing the hand in hot water It was a dull irritating 
sensation, not exactly a pain but comparable with that sensation left after 
firm pressure on the gum close to the necks of the teeth One would almost 
automatically rub the finger, this in no way reheved the sensation but rather 
aggravated it Cold did not have an aggravating influence as heat did This 
abnormal sensation is still present (April 9th) and affects the entire ball of 
the thumb but no other part of this digit, the whole of the sides and palmar 
surface of the index finger, and sometimes the radial border of the middle 
finger It does not remain at uniform mtensity but varies very greatly an d 
may be absent altogether 

The mdex finger and thumb became swollen in February, 1921 Along 
with the swelling there appeared some paronychia, irregular desqu amat ion 
of the epidermis and unusual separation of the nail from its bed The last 
mentioned feature gave the impression that the nails were growing rapidly 
Measurement of the weekly growth compared with that of the sound side 
showed this to be an error The swelling and paronychia contmued until 
March 30th, when the posture was altered, after which some im provement 
occurred Fig x shows the condition of the mdex finger compared with that 
of the sound side on March 29th just before the experiment was stopped 
Defective nutrition of the nail is apparent in the horizontal wrinkling The 
raising of the nail from the finger in consequence of the swelling accounts 
for the difference in shape of the two nails and the apparent increased growth 
of the right nail Irregular desquamation on the same date is well shown m 
Fig 2 At first sight it might be thought that the appearance of the right 
mdex finger was the result of formalin irritation My skm has never been 
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Fig 1 — Right and left index fingers on March 29 1921 Note 
paronychia and defective desquamation on light The nutrition 
of the nail is deficient The difference between the two nails is 
accentuated by the raising of the right nail from its bed m conse- 
quence of the swelling of the finger there is no increased growth 




Fig 2 — Same fingers same date Note irregular desquamation 
of epidermis on right 



Fig ^ — Same fingers *Vpril 9th Note the swelling of the right 
finger around the nail This t>pe of swelling with a smooth shm> 
skin fir^t arpeared on April 8th It has disappeared again b> 
' <Vl ' t \pril 12th 
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subject to formalin irritation and the hands had not been in formalin for 
several weeks previous to the appearance of the condition noted 

In association with the paronychia, sensation became increasingly blunt 
and at first I attributed this to thickening of the epidermis and swelling of the 
finger In particular there was great difficulty in finding the keys of a type- 
writer with tins finger which became useless for the purpose Slight change 
also occurred in the hand-writing, this may be auto-suggestion The finger 
still stumbles (April 9th) on the typewriter m spite of the absence of swelling 
On March 30th, the photographs for Figs 1 and 2 having been taken, it 
was considered wise to terminate the experiment by altering the sleeping 
posture, since the condition of the fingers had begun to interfere with routine 
duties The initial symptoms of the cervical nb syndrome had made their 
appearance and had been duly noted and it seemed unwise to await further 
symptoms There had been no cyanosis or any undue heat or redness of the 
affected parts Further, if vascular symptoms were to appear later one could 
not rule out the paronychia as at least a contributory cause and the experi- 
ment would be just as inconclusive as previous experiments upon animals 
It was, however, April 5th, before duties permitted a full examination of the 
affected fingers On that day after suitable precautions had been taken to 
secure complete quiet and freedom from interruption, the fingers were care- 
fully investigated by a colleague as regards sensation There was no 
wasting or apparent muscular disability The following is the result of 
this examination. 

Tactile sensation — A small piece of absorbent cotton was used 
Dorsal surface — A small area of insensitiveness at tip of thumb and 
distal part of second phalanx index finger near the nail bed Tingling 
sensation all over distal phalanx and around nail 

Palmar surface — Insensitiveness on ulnar margin and adjacent area 
of ball of thumb, also on ball of index finger Distinct tingling over 
distal part of second phalanx No area of tingling on thumb 

Compass test — Nowhere on either thumb or index finger was it 
more difficult to distinguish the separate points of the dividers used 
than on the normal side On the radial side of the palmar aspect of 
the second phalanx of the index finger and on the ulnar side of the 
palmar aspect of the distal phalanx of the thumb the divider points 
could be separately felt three millimeters apart Elsewhere on these 
digits it was necessary to have the divider points five millimeters apart 
in order to obtain the double sensation The same results were obtained 
upon the normal side 

Pam — Elicited with a fine needle in a needle holder 
Dorsal surface — Tingling sensation over ulnar side distal phalanx 
of thumb and radial side of thud phalanx index finger No loss 
of sensation 

Palmar surface — Tingling sensation entue surface second and thud 
phalanges No loss of sensation The tingling elicited by stimulation 
with the needle was exactly the same as that evoked by the absorbent 
cotton There was some delay in sensation in occasional spots on 
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the palmar aspect of both affected phalanges of the index This may 
have been due to failure of the needle to penetrate the skin properly 
Delay was more frequent and more definite in testing temperature 
It was not apparent to light touch or the compass test 

Heat — W ater just boiled was used in a small phial This necessi- 
tated very frequent renewal 

Dorsal surface — Tingling sensation over entire surface of distal 
phalanges only of thumb and index finger Some delay in irregularly 
placed spots in both locations 

Palmar surface — Tingling along ulnar margin and adjacent area 
distal phalanx thumb, and along radial border and adjacent area second 
and third phalanges index finger There was in addition tingling in 
distal part of first phalanx of index only Some delay everywhere 

Cold — The test was elicited with ice 

No alteration of sensation Some delay in radial border third 
phalanx index finger front and back, and on dorsal aspect ulnar 
border thumb 

Comparison of this record with the distribution of the median nerve as 
reinvestigated by Stopford 8 shows that only some of the fibers are involved 
On April 8th subjective tingling with increased heat in the affected fingers 
and waves of heat sensation in the arm generally set in The mdex finger 
especially began to swell and the skin to become shiny This condition lasted 
through the night but began to dimmish next morning Fig 3 was therefore 
made to show the appearance before it should entirely disappear This was 
the first indication of any vascular disturbance 

During the month of April occasional attacks of causalgia of even briefer 
duration occurred The fingers were in a very sensitive state Any local 
irritation, such as the application of formalin or photographic solutions, 
clapping of the hands or mechanical work in the laboratory shop, would light 
up a fresh attack Holding the arm in the old posture for an hour or so would 
bring about the same result 

At this date (May 5th) the fingers are almost normal once more There is 
no loss of sensation and the typewriter can be used as before the symptoms 
appeared Apart from a slight hypersensitiveness to heat and irregular 
desquamation with dryness of the skin there is no disability 

May 16th, the fingers are now healed and sensation is everywhere normal 
The subject of the experiment is thirty-six years old and his history sheet 
is clean except for infantile disorders and otitis media He is well built, 
healthy and weighs 180 pounds There has never been any tendency to 
circulatory disturbance or local cyanosis, and the reaction to cold is normal 
There is every reason to believe that the prolonged retention of the peculiar 
sleeping posture, intermittent though it was, has some causal relation to the 
symptoms described The experiment failed to bring forward any evidence 
relating to vascular changes and though it emphasized the commencement of 
the symptoms m the mdex finger and thumb it suggests no reason for this 
distribution That the symptoms rapidly clear on change of posture con- 
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firms the established method of treating such cases m clinical practice But the 
real reason for recording the experiment is the emphasis which it places upon 
the relation of posture to this symptom-complex with the obvious corollary 
that appropriate questioning may elicit the fact m certain cases that some 
apparently simple and harmless habit is really in part the cause of the symp- 
toms which will disappear if that habit be broken 

Summary 

It is possible to produce the cervical rib syndrome experimentally by 
posture alone Since this is the case it may be the explanation of some in- 
stances at least of the disease occurring in the absence of anomahes at the 
cervico-thoracic junction 
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THE INTRA-ABDOMINAL OPERATION FOR FEMORAL HERNIA 

By G Paul LaRoqtje, MD 
of Richmond, Virginia 

Complete cure of abdominal hernia entails complete removal of the 
entire sac and as much as feasible of the adjacent redundant peritoneum 
above the hernial neck and orifice No hernia is completely cured unless 
completely removed The best incision for sac removal gives safe and most 
direct access to the neck and surrounding peritoneum through which may be 
accomplished enucleation and complete removal of the sac with least trauma 
to the structures involved 

In Surgery , Gynecology and Obstetrics, November, 1919, I described an 
intra-abdominal method of approach to, and removal of the sac and adjacent 
redundant peritoneum for the cure of inguinal and femoral hernia By this 
method these purposes are completely accomplished with maximum safety 
from injury to the vas deferens, the urinary bladder and large blood-vessels 
Adherent and diseased omentum and bowel may be adequately and safely 
separated from the sac and adjacent peritoneum , other organs and structures 
m the pelvic portion of the abdomen may be properly explored and treated 
through the same incision , the cremaster, internal oblique and other overlying 
muscles and fascia may with minimum trauma be separated from the sac and 
preserved for utilization m wound closure, during the final stage of enuclea- 
tion, the sac and adjacent peritoneum are pulled upward away from the 
hernial orifice and canal and away from the bladder and large blood-vessels, 
and finally after excision of the sac and redundant adjacent peritoneum about 
its neck, the peritoneum may be sutured to structures well above and away 
from the previous hernial orifice This latter consideration has obvious 
advantages over the method of making traction from below through which 
there is some liability, during ligation or suture, even by experienced sur- 
geons, of unintentional anchorage of the peritoneum to fascia or muscle in 
the region of the hernial orifice or canal, to be followed by prompt return of 
the hernia or at least bulging at the site of the orifice 

There are some additional advantages of this method of approach inci- 
dent to the location of the skin incision above the zone of infection within the 
hairline and from the fact that with the finger, a piece of gauze or blunt 
instrument within the sac, the line of cleavage between the sac and overlying 
muscle and fascia is more easily identified and enucleation more quickly 
accomplished with the least mutilation of overlying muscle and fascia 

Finally, with the field of operation entirely open, the surgeon may, after 
close inspection, choose the most suitable method of wound closure (canal 
obliteration), and whatever plastic procedures may seem useful in the indi- 
vidual case 

Many surgeons of large experience and good judgment have expressed 
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Tic 2 — The sac of the femoral hernia with one to two inches of surrounding peritoneum aftu 
Fig i — A large sized femoral hernia removal 






Fig 3 — *The sac and adjacent peritoneum has been removed, the cut edges of the peritoneum 
sutured and about to be tacked to the parietal peritoneum at the position of the internal mgui 
nal ring and anterior abdominal wall The femoral orifice and canal in this case easily admit 
ting two fingers side by side was not closed 



Fig 4 — The sutured peritoneum from the region around the previous location of the neck 
of the hernia is now being sutured to the original incision of the peritoneum just above the 
inguinal ring This suture passes through the stump of sutured peritoneum as it is held 
up bi forceps This does not appear to be the case in the drawing for the reason that 
in this particular case the sutures were passed through from the lower side 





Frc 5 — *In the final dosuic of the split made m the internal oblique and tnmsvcrsahs mus- 
cles the lower end of the suture catches the under surface of Poupart s ligament These 
sutures are very loosely tied and under no cirumstances should thej exert tension on the 
muscle fibres To a\ oid atropln of the little bundle of fibres on the lower side of the split 

these are not caught in the suture 
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their approval of this method of approach to the sac m dealing with hernias 
of large size with contents adherent and m other ways complicated and 
difficult to cure, and for operating on recurrent cases (cases m which at the 
first operation the sac had been incompletely removed) With their stamp 
of approval of the usefulness of the method for large, difficult and compli- 
cated cases, I am encouraged in the belief that the method is best suited for 
all cases No one has suggested that the intra-abdominal approach is diffi- 
cult or dangerous From an experience of operating upon more than three 
hundred cases of all types of inguinal and femoral hernia by tins method, I 
can testify that the sac and adjacent peritoneum is more easily and completely 
removed from within than from without, and after painstaking effort I am 
unable to find a single patient who subsequently developed hernia. 

After complete removal of the sac and redundant peritoneum above its 
neck and the highest practicable suture of the cut edges of peritoneum, prob- 
lems of u orifice closure ” and “ canal obliteration ” are problems of wound 
closure This should be accomplished by the method which permits restora- 
tion nearest to anatomic and physiologic normalcy of the muscles and fascia 
stretched by the protruding hernia and cut and separated by the opera- 
tive procedure 

The method of Halsted, as described by his pupil, Taylor ( Archives of 
Surgery , September, 1920), is a perfect application of the principles of biology 
to the form and function of the muscles involved in inguinal hernia and 
solves the problems referable to the repair of the abdominal wall m relation to 
the inguinal canal. Indeed certain other methods of " canal obliteration ” 
are quite adequate for this accomplishment, and, provided the sac and adja- 
cent peritoneum are completely removed and the wound heals without suppu- 
lation or tissue strangulation and atrophy, are followed by cure of hernia 
without subsequent bulging. 

After removing femoral hernia there are many methods of orifice closure 
and canal obliteration, probably none of which are necessary (Ochsner), if 
all the sac and adjacent redundant peritoneum about its neck is removed 

In curing umbilical hernia there is no canal to be closed The operation 
consists solely of removing the hernia with its orifice and closing the wound 

The pictures here reproduced are the finished product of sketches made at 
the time of operation upon the case of femoral hernia herewith illustrated 

The incision is made through the skin, superficial fascia and aponeurosis 
just above the location of the internal inguinal ring The fibres of the 
internal oblique and transversalis muscles and fascia are separated m the 
usual muscle-splitting fashion, making a good exposure of the peritoneum, 
this is then picked up and opened m the usual way. After retracting the 
edges of the wound, the neck of the hernia is adequately exposed from 
within the general peritoneal cavity Adherent omentum and bowel can be 
completely and easily removed and a thorough exploration of this region 
of the abdomen is easily made. 
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With the finger or a pair of blunt curved forceps in the hernial sac from 
above, enucleation aided externally by a gauze-covered finger or sharp dis- 
section is easily accomplished and the femoral and other large vessels are 
quite safe from injury The sac being freed is easily turned inside out into 
the peritoneal cavity The sac and redundant peritoneum m the region 
are pulled well upward, clamped sufficiently high to take up all the re- 
dundant peritoneum and excised In this way the entire sac and from one 
to two inches of the surrounding proximal peritoneum are removed The 
cut edges of the peritoneum are then sutured It has seemed advantageous 
to tack the sutured portion to the position of the internal inguinal ring and 
to the edges of the original incision m the peritoneum’ This effects practi- 
cally a transplantation of the peritoneum away from the region of the 
femoral orifice and brings the raw surface of sutured peritoneum out of 
contact with bowel and omentum The split muscles are then loosely sutured 
and m a hernia of small size this is perhaps all that is necessary I have, 
however, made it a plan in hernias of large size to catch the under surface 
of the aponeurosis with sutures placed very loosely m the manner as if closing 
the inguinal canal Great care should be exercised in tying them merely to 
hold structures without tension 

I have never made any effort to close either the femoral canal or the 
femoral orifice In the patient here illustrated the femoral canal would admit 
two fingers side by side We could feel nothing resembling Guribemat’s liga- 
ment The patient here illustrated was operated upon m October, 1920, and 
recently has been thoroughly examined There is no evidence of hernia 
I have operated m this manner upon twelve cases of femoral hernia All 
are cured, the first case over five years, the last case counted m this report, 
more than six months 



TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

Stated Meeting Held October 12, 1921 
The President, John A Hartwell, m the Chair 
CRANIOPLASTY FOR LARGE TEMPORAL DEFECT 

Dr DeWitt Stetten presented a boy fifteen years of age, who 
four years ago, as a result of an automobile accident, sustained a severe 
depressed fracture of the skull in the right temporal region A decom- 
pression trephining was performed at the time and apparently a con- 
siderable portion of skull was removed at the site of injury The 
patient was left with a very large pulsating henna of the brain, which 
after some time cicatrized and epithehahzed This protrusion grad- 
ually increased so that when the patient came under observation m 
February, 1921, it was the size of a large fist and covered by a broad, 
flat, glossy and tlnn scar, entirely denuded of hair A photo of the 
boy taken in March, 1919 (Fig 1), gives some idea of the protrusion 
The herniation, when the patient was first seen, was about half again 
as large as is shown in the picture 

Mentally, the boy was a trifle subnormal He had no headaches or 
convulsions There was a paralysis of the right frontalis muscle. The 
X-ray examination of the skull shows a bony defect involving almost the 
entire squamous portion of the temporal bone (Fig 2) The defect is 
irregularly circular m shape, with an average diameter of about 5 cm. 
The edges seem quite smooth and regular 

The chief complaint was that the protrusion interfered with the nor- 
mal life of the patient Its unsightliness was a constant source of 
embarrassment, and the fear of injury kept him from the usual activi- 
ties of a boy of his age It almost appeared as if the slight impairment 
in his psychical development \\ as due more to these factors than to any 
organic cerebral injury or defect 

After a consultation with Dr Joseph E J King, operative interfer- 
ence was decided upon 

On March 11, 1921, a preliminary scalp plastic was performed The 
scar was excised by an elhpitical incision Hemorrhage was con- 
trolled easily by self-retaining retractors A large cyst, filled with 
clear fluid, which represented a considerable part of the hernia, was 
opened Its external wall was excised and the inner wall was cauter- 
ized with carbolic acid and alcohol The edges of the cyst w T all were 
sutured together The scalp on either side w r as freed widely from the 
pericranium until the edges of the w'ound could be nicely approximated 
without tension, and the wound w r as closed The w r ound healed 
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satisfactorily, leaving an almost linear scar and the protrusion was 
now insignificant 

On April 7, 1921, the actual cranioplasty was undertaken It was 
planned to use a free pericranial-cranial transplant utilizing the outer 
table of another part of the skull This method was originally proposed 
by Schmieden and has been used with much success by King, Frazier 
and Coleman Doctor King was good enough to assist at the operation 
and gave invaluable help and advice Ether anaesthesia was used The 
head was so draped by fixing the towels to the skm with a crown of towel 
clamps that both sides of the head could be brought into the aseptic field 
The defect was then prepared The scar was excised The pen- 
cranium was incised 05 cm beyond the edges of the bony defect and the 
margins exposed The dura was freed with a blunt separator The 
hernia was reduced and oozmg controlled by bndge sutures The mar- 
gins of the defect were freshened and all irregularities removed by 
beveling with an osteotome at a 45-degree angle A linen pattern was 
cut and the outer side marked with a suture The head was turned 
and through a straight incision over the left parietal eminence the 
pericranium was exposed and the pattern laid over it The pericranium 
was incised around the pattern about o 5 cm beyond its edge down to the 
skull The protruding edge of pericranial flap was turned over on the 
pattern and the bone flap of the outer table was cut to correspond to the 
pattern The circumference of the flap was first cut and then the 
osteotome was directed from the periphery toward the centre of the 
transplant The edges of the transplant were beveled at about a 45- 
degree angle to correspond to the margins of the defect and the thick- 
ness of the bone was approximately o 25 cm This cutting of the bone 
flap is technically the most difficult part of the operation The bone 
graft was somewhat chipped and broken, but in the main was still 
adherent to the pericranium The free pericranial-cranial transplant 
was laid in the defect with the raw bony surface down, and pericranium 
sutured to pericranium Both scalp wounds were carefully sutured, 
the angles being drained by small tubes, which were removed after 
forty-eight hours In the short time allotted for this presentation one 
cannot cover every point in the technic of the operation, but for further 
details on the subject reference may be made to a recent publication 
of Doctors King and Anderson (“ Cramoplasty Indications, Operation 
and Results,” Southern Medical Journal, 1920, xm, 719-733) 

The patient showed some evidence of shock after the operation, but 
quickly recovered He vomited a good deal and had a moderate head- 
ache, probably because of the increased intracranial tension, but after 
two days these symptoms subsided The wounds healed by primary 
union and the graft took, leaving a flat, smooth and solid skull where 
the defect had been The X-ray taken one month after operation (Fig 
3) shows the defect completely filled m with new bone, almost as dense 
as the rest of the skull About two weeks after operation the patient 
had a rather severe headache for twenty-four hours, but since then there 
have been no headaches, convulsions or symptoms of any kind referable 
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to the head One can now feel a slight groove anteriorly between 
the skull and transplant, but the solidity of the plastic has remained and 
hair has covered the major part of the scar, giving the head quite a nor- 
mal appearance (Fig 4) The area from which the transplant was 
taken cannot be differentiated from the rest of the skull The patient’s 
mental condition seems improved, mainly because his unsightly and dis- 
abling deformity has been removed 

Dr J P Hoguet reported a case somewhat like that of Doctor Stetten 
The man had been through the war, came home, and was a welder While 
doing acetylene welding the tank blew up and a piece of metal struck him 
in the left frontal region He was taken to a Newark hospital, where it was 
said the bone was so extensively comminuted that nothing could be done 
except to take out a few fragments It seemed that the first nerve endings 
had been cut, as he had no sensation of smell or taste He consulted Doctor 
Hoguet on account of persistent headaches and a feeling of insecurity and 
wanted something done to give him relief Doctor Hoguet operated on him 
in March, 1921 He cut through the old scar, and except for the exact 
underlying region where the scar was slightly adherent, it peeled off easily 
from the dura He freshened the edges of the cleft with rongeurs and 
separated the pericranium, pushing it back a> little beyond the edges of the 
cleft He then made a pattern of the defect on a piece of muslin Following 
this pattern he removed a graft from the antero-intenor aspect of the tibia, 
the graft being from one-eighth to one-quarter of an inch in thickness It 
fitted into the cleft fairly well, leaving a little gaping He sutured the penos- 
tum of the graft which had been left a little wider than the graft to the 
pericranium around the defect The graft soon became absolutely firm 
He dressed the wound every day m order to observe the progress, and 
noticed that the first three or four days the graft could be moved up and 
down slightly It rapidly become more and more solid until at the end of 
a week it appeared to be as firm as the rest of the skull The headaches and 
feeling of insecurity completely disappeared 

Dr Charles A Elsberg said that he had had occasion to close quite a 
number of cranial defects by cranioplasty He very rarely made a complete 
transplant He usually enlarged the incision, chiseled off the outer table of 
the skull covered by penosteum, and either turned it around and fixed it 
m the defect or turned it down as a flap with the periosteum inside of the 
skull This latter procedure is to be considered advisable when there is a 
defect m the dura, so as to prevent new-formed callus from irritating brain 
tissue Doctor Elsberg stated that he also had been surprised at the remark- 
able rapidity with which these grafts of the outer table of the skull healed in 
place, so that within a few months very little abnormal could be seen in the 
X-ray picture 

Dr Joseph E J King said that the first cranioplasty he saw was in 1915 
w r hen he assisted Dr Hermann Fischer at a base hospital in Germany That 
operation was performed according to the Konig-Mullcr method, that is, 
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by sliding an adjacent pedicle flap, consisting of the entire thickness of the 
scalp and portion of the outer table of the skull, over the defect, in. so doing 
the bony portion of the flap was practically detached from the soft parts of the 
flap, the bony portion was placed in the defect and the flap sutured over 
it In this case the bony portion took and the defect was corrected After 
seeing the difficulty of removing the flap, he wondered why a complete peri- 
cranial osseous transplant would not do as well 

In 1916 he operated upon several cases and used such a transplant from 
the tibia Later he visited Doctor Schmieden’s clinic m Holland and found 
that they were using cranial grafts which were removed from the skull by an 
extension of the incision when possible This type of operation was used in 
the neuro-surgical services at Cape May and Fox Hills by Doctor Frazier, 
Doctor Coleman and himself The graft was placed with the bony side 
downward , they did not turn the graft upside down as Doctor Elsberg did 
Doctor Bagley, at Fort McHenry, operated upon his cases and reversed 
the graft in the manner spoken of by Doctor Elsberg The results reported 
were about the same as when the graft was not reversed It seemed that it 
made but little difference m the result whether the defect was closed by the 
one or the other of these methods 

Doctor King said he felt that a word should be said m regard to the con- 
tra-indication to cranioplasty A cranioplasty should not be done in the 
presence of sepsis One should wait at least three months after absolute 
healing had taken place, and in some instances this is not sufficient length of 
time In some cases one should wait six months or a year In those cases 
in' which a foreign body was retained, the defect should not be closed until 
the foreign body had been removed Those cases, in which the brain had 
been penetrated and a tract had been left, should not be closed The ideal 
case for cranioplasty was the deep fracture where there was no laceration 
of the brain tissue and where the patient was practically symptomless, with 
the exception that he had a hole m his head Both Doctor Elsberg and Doctor 
Hoguet had spoken of the rapidity with which the graft healed in the defect 
These grafts really seem to cement themselves into the defect and form a solid 
closure Doctor King said they had had about eighty-four such cases and 
he had seen but one instance m which the graft was absorbed In that case 
the patient had post-operative pneumonia followed by a right-sided empyema, 
due to the haemolytic streptococcus The graft had become absorbed after 
about four months, leaving the defect exactly as it was before the operation 
was done A second cranioplasty was performed by this time under local 
anaesthesia This graft healed in, and remained as long as the patient was 
observed m the hospital, a period of about three months 

Doctor King expressed the opinion that it was preferable to use a trans- 
plant from the head It was more convenient and there was but one incision 
necessary in a number of cases In cases where there is a frontal defect it 
will be necessary to make two incisions, a second one over the parietal emi- 
nence for the removal of the graft In such a case it would not be advisable 
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to extend the incision over the posterior part of the skull If the defect 
was a long narrow one it was better to use a tibial graft. So far as the results 
were concerned he had noticed no difference between the cranial and 
tibial grafts 

INOPERABLE CARCINOMA OF BREAST UNUSUAL RECENT RESULT 

FOLLOWING X-RAY RADIATION 

Dr Burton J Lee presented a woman thirty-one years of age, who 
first was admitted to the Memorial Hospital on March 7, 1921, with a 
very unusual type of breast carcinoma She had had one child, seven 
years of age In November, 1918, an ulcer appeared on her upper lip, 
which remained unhealed for four months A positive Wassermann 
was obtained The patient was treated with hypodermic injections of 
mercury for a period of one year Shortly after the beginning of 
treatment she began to show scaly areas upon the hands and pigmented 
spots over the surface of the body, which were presumably luetic All 
of these symptoms subsided completely under treatment In June, 1920, 
she noticed a tender swelling of the right breast, situated in its upper, 
inner portion This proved to be an abscess, which was incised and 
soon healed. 

In August, 1920, a reddish, raised area appeared over the upper, 
inner portion of the right breast This gradually spread until it involved 
the skin over the major portion of the right breast, running somewhat 
over to the left Posteriorly it had extended well around to her axilla 
Her chief complaints upon admission were pain m the right breast, 
the presence of a mass in her right axilla and a general feeling of 
malaise She seemed fairly well nourished and was of sallow com- 
plexion Both breasts were very full and heavy and quite indurated 
Both were movable on the deeper parts The skin over the right breast 
was a brilliant red and contained numerous small elevated areas that 
looked almost vesiculated This reddened area extended well up toward 
the right clavicle, over as far as to the nipple line of the left breast 
and to the right as far as the midaxillary line Infenorly it reached 
the nb margin 

In some places the line of demarcation between this reddened area 
and normal skm was quite distinct In others it merged gradually into 
normal skm The measurement horizontally of this whole reddened 
area was 52 cm — vertically 38 cm In both axillae there were large, 
hard, movable nodes In the right side of the neck there was also 
a chain of nodes extending two-thirds of the distance from the clavicle 
to the mastoid The left supraclavicular region show r ed no involve- 
ment of nodes There was a scar of the lesion mentioned, in the past 
history, over the upper lip. 

The patient was treated entirely by X-ray radiation by Doctor Her- 
rendeen, the radiologist of the Memorial Hospital, the first treatment 
being given on March 7, 1921, -with a six-minute time exposure; a 
current of 5 milliamperes , a filtration of 4 millimetres of aluminum, 
using a 9-inch spark gap and a 10-mch focal distance. Treatment 
given over the right breast anteriorly and laterally. 
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At two-day intervals the supraclavicular and axillary regions were 
similarly treated 

Beginning April 6, 1921, a second cycle was given, being confined 
entirely to the involved skin area Time exposure was four and a half 
minutes, with a current of 7 milliamperes , a filtration of 3 millimetres 
of aluminum, using an 8-inch spark gap and an 8-inch focal distance 
Four additional treatments have been administered — one on June 
24, 1921 — time exposure being 12 minutes, current of 4 milliamperes, 
filtration — 3 mm of aluminum, 10-mch spark gap, and 12-mch focal 
distance Three other similar treatments were also given on July 15th, 
August 8th and September 6, 1921, save that the time exposure was 
for fifteen minutes 

A section removed from the reddened area over the upper mesial 
portion of the lesion was pronounced by Doctor Ewing to be “ mammary 
cancer invading the lymphatics of the derma ” Nothing m the patho- 
logical examination suggested a syphilitic element in the lesion 

Doctor Ewing’s pathological report on the case was asi follows 
“ Sections of the skm and subcutaneous tissue reveal a cellular carci- 
noma invading the lymphatics just beneath the epidermis, about the 
hair and sebaceous follicles, and about the blood-vessels of derma and 
subcutaneous tissue These lymphatics are everywhere filled and often 
distended with masses of large polyhedral cells with hyperchromatic 
nuclei They resemble the cells of mammary duct carcinoma About the 
lymphatics there are many lymphocytes, some of which are also found 
lying among the tumor cells There is considerable congestion of small 
blood-vessels and much cedema, but no definite hemorrhages can be seen 
The epidermis is thm and scaly but otherwise unaltered The endothe- 
lial cells of the invaded lymphatics appear unchanged ” 

A radiograph of the chest made by Doctor Herrendeen on March 7, 
1921, showed no definite evidence of carcinoma A second plate made 
June 6, 1921, revealed evidence suggesting carcinomatous metastases 
No further plate has been made to date 

A Wassermann reaction — April 4, 1921, — gave a two plus result 
The last note made upon the patient was on September 12, 1921, 
Whereas her weight upon admission was 13454 pounds, it was 15854 
pounds on this date There was a marked disappearance of the super- 
ficial lesions, but there were still three small superficial masses attached 
to the upper, lower and outer portions of the right breast The right 
breast itself seemed heavy, but no distinct tumor could be made out of it 
The left breast also seemed firmer than normal 

In the right axilla there was a mass of nodes, and there was a similar 
mass in the left axilla 

The patient was shown as a very unusual type of primary inoperable 
mammary carcinoma and to illustrate also the marked regression pos- 
sible in a superficial lesion treated by proper X-ray radiation 

Doctor Lee believed that the patient would finally probably succumb 
to her disease, but felt that the treatment by X-ray radiation had cer- 
tainly given a very interesting palliative result to date and had undoubt- 
edly helped to prolong the life of the patient 
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Fig 7 — Results six months after beginning of treatment 



Fig 8 — Microphotograph from Dr Lees ca«e of inoperable carcinoma of the breast 
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Doctor Lee said that the patient represented a rather unusual type 
of carcinoma They had, however, seen four or five cases of the 
pseudo-mflammatory type of breast cancer, but here there was a diffuse 
redness and a blush over the large area of skm involved He had 
never seen quite this picture So far as the type of carcinoma was 
concerned, it certainly was not an adenocarcinoma The disease was 
rapidly infiltrating, was very cellular and had spread rapidly into all 
areas So far as removing a section from the breast itself was con- 
cerned, the patient had been unwilling to allow incision into the gland 
He believed she would soon consent to the removal of one of the axil- 
lary nodes which would probably furnish additional pathological data 
She had received no anti-leutic treatment since her admission to the 
clinic, though she had been treated before the appearance of the 
breast lesion 

Doctor Lee stated that they had seen a number of cases of carcinoma 
that responded readily to X-ray treatment, but most of them soon showed 
a reappearance of the lesion, and the process went on at the, same rate 
as before treatment or sometimes more rapidly He would be glad to 
report on this case later He thought it was proper to criticize the 
diagnosis of breast carcinoma without a section from the breast itself, 
though he believed there was little doubt that that was what the 
patient had 

BRANCHIAL FISTULA 

Dr Howard Lilienthal presented a man twenty-six years old, 
who entered Mount Sinai Hospital May 5, 1920 His tonsils were said 
to have been removed m June, 1919, but tonsillar tissue was still present 
The patient had a congenital discharging sinus over the lower part 
of the anterior portion of the stemomastoid muscle The discharge was 
sometimes mucoid and again purulent A fine probe passed upward 
through this tmy orifice for four or five inches and the probing excited 
reflex cough There were palpable lympnodes on both sides of the neck 
and m the axillae and inguinal regions 

On May 6, 1920, Doctor Lilienthal operated, general anaesthesia pre- 
ceding the operation by an injection of concentrated solution of methy- 
lene blue into the sinus None of the dye appeared m the patient’s 
mouth He incised the skm around the little orifice so as to mobilize 
the fistula Traction upon the mobilized part made it possible to palpate 
through the skin a cordlike mass running upward and slightly back- 
ward The incision was earned from the fistula upward and backward 
to the angle of the jaw and the fistulous structure was easily followed 
to this point where it appeared to widen and to proceed toward the 
pharynx It was covered throughout with longitudinal muscle fibres 
which contracted actively on deglutition, drawing the entire mobilized 
cyst upward with a cremaster-like action This muscle was now dis- 
sected off and methylene blue was injected into the higher part of the 
canal with a hypodermic syringe The dye appeared immediately in the 
mouth behind the right tonsil Through an incision in the wall of 

119 



NEW YORK SURGICAL SOCIETY 


the tract he easly passed a filiform bougie into the patient’s mouth and 
tying a piece of strong silk to the buccal end of the bougie he drew it 
out through the wound m the neck, leaving a long piece protruding 
through the mouth The external end of the silk was then tied firmly 
around the wall of the sinus at the fistula and drawing upon the end 
which protruded from the mouth he was able to invert the entire tract 
and to cut it off, leaving a very short stump close to the mouth The 
external wound was closed with drainage by means of a small-calibre 
tube which reached from below to the pharyngeal wall 

Healing was rapid and when the patient was seen on June 25th was 
complete Strong pressure behind, the angle of the jaw would cause 
the appearance of a minute opaque bead in the mouth The patient is 
now entirely well There is no discharge anywhere, but in the mouth 
behind the right tonsil, a minute papilla marks the location of the oral 
aperture of the sinus 

Dr Frank S Mathews stated that there are described a number of dis- 
sections of fistulas of the second branchial cleft which have shown that the 
fistula passes between the external carotid artery in contact with the internal 
jugular vein and pneumogastnc nerve before entering the wall of the pharynx 
The close relations of these important structures add greatly to the difficul- 
ties of dissection and show the wisdom of employing the method recom- 
mended by Doctor Lihenthal 

Dr Seward Erdman said Doctor Lihenthal had spoken of the branchial 
cyst m this case opening into the pharynx He had recently seen a thyro- 
glossal cyst which opened into the pharynx Thyroglossal cysts were not 
uncommon This one occurred in a young girl It was egg-shaped and 
lay between the thyroid and the hyoid bone It was red, tender and swollen 
After pressure on the cyst the girl said she felt a discharge come into her 
mouth On examination it was found that pus welled up at the base of the 
tongue Doctor Erdman said this was the first time he had been able to 
demonstrate a patency of the thyroglossal duct, through the foramen cascum 
of the tongue 

Doctor Lilienthal, m closing the discussion, said that this fistula must 
have gone m the direction Doctor Mathews mentioned In dissecting he 
had kept pretty close to the muscle covering the structure He did not go 
to the end of the tract because he thought the dissection would become more 
and more tedious and troublesome, so he tried to invert it into the mouth 
to avoid this Thyroglossal fistulas were much simpler so far as the actual 
dissection goes than branchial cysts because one is less likely to strike any 
important structure Doctor Lihenthal said he had had a number of these 
cases, but this was the only one that had come to him first, all the others 
had come to him after others had treated them and after there had been 
infection The branchial fistulse were more difficult to get out than the thyro- 
glossal because they were apt to have ramifications which made the problem 
of their removal more serious 
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SPLENECTOMY FOR PERNICIOUS ANAEMIA 

Dr J M Hitzrot reported the case of a woman, aged thirty-six, 
who was admitted to Doctor Connor’s service, New York Hospital, 
September 25, 1920, complaining of weakness, numbness, throbbing m 
head, stomach trouble Present trouble began five months ago with 
feeling of weakness, belching of gas and swelling of the ankles Her 
appetite became very poor Condition has increased steadily up to her 
admission Menses negative — normal Important points on physical 

examination were lemon color of skin, general ansemia Teeth gone 
Heart — soft systolic murmur at apex Lungs negative Abdomen 
negative except for small umbilical hernia Spleen was considered pal- 
pable by some members of the staff and not by others Pelvic negative 
Haemoglobin, 30, red blood-cells, 1,000,000, white blood-cells, 1300, 
polymorphonuclears, 41 per cent , lymphocytes, 47 per cent ; eosino- 
philes, 2 per cent Occasional normoblast No increase m blood patelets 
Stomach Total acid 16, free HC 1 08 Lactic acid negative 
Guaiac tests negative 

Fluoroscopic (Doctor Holland) Heart, liver and oesophagus nega- 
tive Stomach orthotonic, hooked, good position No defects or spasm 
Negative for organic change 

Stool examination negative for parasites or ova 
September 28, 1920 Transfusion 350 cc blood, chill 
October 8, 1920 Transfusion (from another donor) 400 cc blood, 
no reaction 

October 24, 1920 300 cc from first donor; same reaction 
(November 5, 1920 Transferred to First Surgical Division 
November 8, 1920 Operation, splenectomy Spleen three times 
normal size Perihepatitis Gall-bladder thick walled, containing 
stones, removed between clamps Small subserous fibroid in uterus 
Appendix normal, not removed 

Discharged eighteenth post-operative day, haemoglobin 55 per cent , 
red blood-cells, 3,000,000 

Culture from gall-bladder sterile 
Condition has remained stationary since then 
Blood, October 3rd Haemoglobin, 45 per cent , red blood-cells, 
2,500,000 Numerous normoblasts The symptoms existing before 

Doctor Lilienthal said that he had done a number of splenectomies, 
although only one in a case of pernicious anaemia That patient died of 
morphine poisoning after the operation 

Doctor Lilienthal asked Doctor Hitzrot what type of blood transfusion 
he employed He said he asked this particularly because of the chill that 
so often followed transfusion by the citrate method, the reply being made 
that the citrate method was used 

Doctor Lilienthal expressed the opinion that m primary blood disease 
it was better not to use the citrate method but to use whole blood He said 
he had formerly used the citrate method following pulmonary lobectomy 
He formerly did a blood transfusion after lobectomy because there was a 
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huge outpour of bloody serum into the pleura for the next forty-eight hours 
following the operation It was equivalent to the loss of a large amount 
of blood because the fluid contained as much as io per cent haemoglobin 
That loss had to be replaced, so he had used blood soon after the operation 
He had had two cases in which death occurred with a terrific rise in tem- 
perature after transfusion immediately following lobectomy There always 
seemed to be more or less reaction following transfusion by the citrate method 
after lobectomy , so he had given up all except the direct methods He pre- 
ferred one of the syringe methods which had less danger of reaction than the 
citrate method Whether the citrate method acted as well as whole blood 
m primary anseima he was not enough of a hsematologist to say, but he would 
like to hear what others had to say on that point 

Dr Franz Torek said it would be encouraging to hear of a case of 
pernicious anaemia successfully treated by splenectomy In the case reported 
he did not hear any mention of the presence of megalocytes or megaloblasts in 
the blood To his understanding a case of anaemia could not be diagnosed 
as pernicious anaemia unless the blood contained megalocytes and megalo- 
blasts Doctor Torek reported a case of his own of pernicious anaemia in 
which he performed splenectomy The patient was a Russian, twenty-seven 
years of age, ill for three years with the characteristic clinical symptoms of 
pernicious anaemia When he came to the hospital his blood count was 
haemoglobin 40 per cent, red blood-cells 1,900,000, white blood-cells 2400 
Megalocytes and megaloblasts were present The patient had all the charac- 
teristic symptoms, a sallow yellow appearance, such general symptoms ais 
weakness, loss of appetite, loss of weight, constipation, headaches, dyspnoea, 
slight oedema, polyuria, blood m the urine and blood m the stools The 
stools were examined and no bothriocephalus ova were present The patient 
was transferred from the medical department to Doctor Torek’s service He 
operated on him on October 2, 1920 He had a very normal post-operative 
course After about two weeks his wound was completely healed and he 
was retransferred to the medical service While in the surgical division 
blood studies had been made practically every day, and later quite frequently 
until he was discharged after the medical division had studied him about a 
month longer When he was discharged he felt distinctly better, though the 
blood examination showed no improvement whatever, either as to the degree 
of the anaemia, the number of red cells remaining as low as before, nor as 
to the kind of anaemia, for he still had megalocytes and megaloblasts He 
went out and took a job which required about two hours of work daily 
Doctor Torek mentioned this because before his admission to the hospital 
he had been unable to work for two and a half years Three months later 
he returned to the hospital His blood count was then 10 per cent of normal 
His symptoms were mostly gastric He died about eight days after admis- 
sion The autopsy showed a hypertrophied heart, parenchymatous nephritis 
and the cause of death was pernicious ansemia The appearance of improve- 
ment was probably nothing more than one of the remissions one sees in cases 
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of pernicious anaemia without treatment Sometimes remissions last quite a 
long time whether the patient is treated by splenectomy and transfusion or not 
Doctor Torek added that the incision he had used in doing the splenec- 
tomy was one he had devised but had never published It began at the 
ensiform cartilage, ran along the left costal border and extended to the 
posterior axillary line or still further back The front part of the incision 
passed outward and downward and the back part ascended again This 
incision permitted raising the costal arch, giving good access to diaphragmatic 
adhesions and bands It was a combination of the anterior costal incision 
and the oblique lumbar nephrectomy incision It had one drawback m that 
more blood-vessels had to be secured than with the rectus incision, but this 
was more than counterbalanced by the greater ease with which one could 
handle adhesions and the greater access to the entire region Where the 
spleen was movable the ordinary rectus incision was satisfactory 

Dr Richard Lewisohn stated that they had had occasion to test the 
different methods of blood transfusion in pernicious anaemia, using citrated 
and uncitrated blood, and they had found that it was really not the method 
which played any role in the effectiveness of transfusion, but it was the time 
at which it was done In the early stage any method would be effective, but 
if one got a case of pernicious anaemia m the late stage no method would be 
of great benefit Doctor Lilienthal mentioned chills following citrate trans- 
fusion. There was no doubt that among the citrate cases a larger percentage 
had chills than among the non-citrate cases, the percentage m which chills 
occurred being twenty-five m the citrate cases against five m the non-citrate 
cases, but no method of blood transfusion was free from chills Doctor 
Neuhof, who administered 6 to 8 grams of sodium citrate intravenously for 
the prevention of hemorrhage, did not observe one chill among ioo cases 
The real cause of the chills still remains unknown 
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CORRESPONDENCE 

FRACTURE OF THE METATARSAL BONES— BLOODLESS 

REDUCTION 

Editor of Annals of Surgery 
Sir. 

In the Annals of Surgery, August, 1921, page 214, there is an 
article on “ Fracture of the Metatarsal Bones,” with a report of four cases 
These fractures were all reduced by open operation, and in only two cases, 
according to the histories, “ an attempt was made to reduce the fractures and 
dislocations under ether anaesthesia without success ” In conclusion the 
author writes “ If there be deformity sufficient to markedly destroy the 
convexity of the bones, especially if more than one bone is broken, or the 
fracture includes the second and third metatarsal bones, then open operation 
should be considered ” 

I saw in consultation recently a case quite similar to Case IV of the 
above senes This patient’s left foot was run over by a motor car X-ray 
(Fig 1) revealed comminuted fracture of the second, third and fourth meta- 
tarsal necks, with plantar displacement and shortening of the distal frag- 
ments also, fracture-luxation at the fifth metatarso-phalangeal joint, fracture 
of base of first metatarsal, and of outer sesamoid It will be noted that the 
second toe rides between metatarsals two and three , the third toe rides on 
metatarsal four, while the fourth toe rides between metatarsals four and five, 
the fifth toe being displaced lateral to its metatarsal head These displace- 
ments are practically identical with those in Case IV and are what one would 
expect, given a vulneratmg force acting from the lateral to the mesial border 
of the foot and compressing the arched metatarsals proximally and the flat 
toes distally The following then must be the mechanism of reduction in 
these cases With both thumbs applied to the plantar surface just behind 
the displaced metatarsal heads, the latter are shoved vigorously forward and 
inward, an assistant at the same time exerting traction upon the toes in 
the same directions Then, while the assistant maintains his hold on the 
toes, the metatarsal shafts are spread by plantar manipulations aided 
by dorsal pressure This mechanism is one by which the deformity is vir- 
tually “ untwisted ” 

Accordingly, under nitrous-oxide-ether, with the assistance of Dr S R 
Skillem, Jr , this plan was carried out, with the result shown in the skiagram 
(Fig 2) — again similar to that of Case IV of the above senes, but in which 
the open method was employed 

I therefore submit this method as the one of choice, especially in those 
cases — as in mine — where there are constitutional contra-indications to 
open operation 

Respectfully yours. 
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P G Skillern, Jr 
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Ephraim McDowell, Father of Ovariotomy and Founder of Abdominal 
Surgery With an Appendix ion Jane Todd Crawford By August 
Schachner, MD Cloth, 8vo * p 331. Philadelphia, J. B Lippincott 
Co , 1921 

Here is at book with a mission which the author has approached with all 
the zeal of an enthusiast and all the enthusiasm of a zealot Fortunate is the 
man whose memory finds such a recorder to preserve it Perhaps the most 
interesting and not the least important pages of this volume are those which 
present the attitude of the leaders in surgery in McDowell’s time and for a 
generation thereafter, toward surgical attacks upon ovarian tumors The re- 
action of the two Hunters to the problem is significant of all In 1757 William 
wrote that he had seen a great number of encysted, dropsies of the ovary and 
yet had never seen one cured From his observations both m the living and 
the dead body he pronounced the disease to be incurable and expressed the 
opinion that a patient thus afflicted could have the best chance of living longest 
who does the least to get rid of it* His brother John, however, went a step 
farther in 1785' when he said that “ he could not see any reason why, when 
the disease could be ascertained m an early stage, surgeons should not make 
an opemng into the abdomen and extract the! cyst The merely making an 
opening into the abdomen 'is not highly dangerous ” But, the more’s the pity, 
John Hunter never did this reasonable and, m his opinion, not highly danger- 
ous thing, notwithstanding according to the testimony of his brother the cases 
demanding it were to be seen m great numbers around him 

The possibilities of such operations remained an academic question until 
subjected to the test of an experiment made by a thoughtful, resourceful, self- 
reliant man m a frontier town of an American settlement * 

The French School of Surgery, then the most dominant surgical influence 
in Europe, was even more positive m denouncing any intrapentoneal efforts 
than was that of Great Britain, and it was not until fifty years after the great 
and successful experiment of McDowell that the surgeons of Paris were 
willing to admit an ovariotomy to be a justifiable operation 

McDowell had undoubtedly become familiar with the academic side of the 
ovarian tumor question during his Edinburgh years We can imagine his men- 
tal processes as he listened to the discussions of the subject by John Bell, and 
his quiet firm resolution that after he got back to his own land no case of 
the kind’ would be turned away from his door without the offer from him to 
make trial of the only possible means of relief So when m December, 1809, 
Mrs Crawford rode up to that door, he was ready for the experiment But 
what shall be said of the woman ? Her surgeon to raise her courage and hope, 
could not point to any record of successful attempts m similar cases either 
by others or by himself He could but inform her of her dangerous situation 
and propose to her a procedure for her possible help which he was willing to 
make but which he had to confess was purely an experiment The courage, 
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fortitude and determination of the woman was equal to the test Success 
crowned the effort — not only were many years added to her own life, but she 
had been the means of demonstrating to an incredulous world the possibility 
of help to a fatal condition hitherto considered, incurable She was the first 
of an endless procession of women in whom hopeless suffering was to be re- 
lieved and to whom countless years of active life were to be added The 
fullness of time for the advent of this ray of light to womankind had indeed 
come It was Mrs Crawford’s happy lot to be the blessed agent of this new 
boon to humanity All dungs conspired toi make the experiment a success 
Had it been othenvise we probably should never have heard, of McDowell 
As it was the operator, encouraged by the successful issue of the experiment, 
but not unduly elated by it, proceeded in after years to repeat his work m 
other cases and so remove it from the domain of experiment to that of dem- 
onstrated fact After the completion of the third, case with m all an equally 
happy issue, he made public his experience in 1817, by a contribution to the 
Eclectic Repertory, vol vn, page 242, of Philadelphia, and by a memoir sent 
to his old Edinburgh teacher John Bell In a letter written m 1829 about 
one year before his death, he says that in addition to his first case he had up 
to that time operated eleven times, with one death Thus it must be admitted 
that McDowell’s work was neither accidental nor sporadic It was a thor- 
oughly thought out, well matured, procedure without precedent, but yet not 
without reason It was the first intentional, systematic invasion of the peri- 
toneal cavity to gam access to and to remove a diseased organ There was 
nothing pyroteehmcal about McDowell He was modest, unassuming, thor- 
ough, but self-reliant and positive, quick to let action wait' upon conviction 
He was in a high degree the special product of ancestry and environment 
The coming generations cannot do him too much honor, and among woman- 
kind especially should his name be reverenced 

In this delightful book of Schachner's, from every possible viewpoint the 
career of McDowell is presented' with much fullness The author has pro- 
duced more than biographies of the two great actors m this drama of the 
first ovariotomy He has given us a critical study of the man and his time 

He has also greatly added to our knowledge of the other actor in this 
drama, Mrs Crawford, tracing her to the date of her death at the age of 78 
years, and her burial in a remote and obscure cemetery in Indiana 

Truei to the genuine spirit of his own State, he has not failed to magnify 
the peculiar position which Kentucky occupied in the early advance of the 
frontier of civilization beyond the Atlantic seaboard and to give a clear out- 
line of the special influences, molding character, in which the hero of his 
worship grew up 

We thank Schachner for this work It is evident that great labor 
and time and expense have been given to its compilation, with the result of 
the production of a book of the greatest historical value 

Lewis S Pilcher 
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The Surgical Exposure of the Deep-seated Blood Vessels By J 
Fiolle, M D , and J Delmas, M D Translated and edited by Charles 
Greene Cumston, M D , 8vo cloth, p 87 London, William 
Hememan, 1921 

This work is devoted to the description of procedures for freely expos- 
ing injured bood- vessels, in order that the pathologic conditions existing may 
be clearly seen and properly dealt with These procedures have been sug- 
gested by war conditions and' belong more especially tot the domain of Mili- 
tary Surgery The authors admit that the ligature of arteries in healthy 
tissues should still be carried out through the limited incisions that have be- 
come classic and are commonly described m all text-books of Operative 
Surgery The case is altogether different, however, when the surgeon has to 
do with an injured vessel complicating a gunshot wound, when a diffuse 
hsematoma or a focus of lacerated and disorganized tissue is the area in which 
a vessel is to be sought for , its damaged walls are| to be recognized, and as 
much of it as possible td be saved in order not to unnecessarily compromise 
the vitality of the tissues which depend upon it for 1 their vascular supply A 
ful and abundant exposure of the whole region involved alone can satisfy the 
requirements of such cases Perfect and constant visual control over the field 
of operation is essential for safe and good work 

As one reads this plea for a change in methods of surgical effort m vascu- 
lar surgery, one realizes that it is quite in harmony with the tendency of all 
surgery at the present time to abandon blind methods , to uncover every lesion 
by generousi and free superficial incisions The more deeply seated the con- 
dition to be dealt with, the more liberal the approach to be provided so that 
adequate exposure be secured for the performance of safe and cer- 
tain surgery 

The recommendations of this book therefore are perfectly consistent 
with the best general surgery The larger vessels of the limbs and of the neck 
are in succession dealt with The illustrations are well designed ' The 
descriptions are concise and clear The translator has done his work well 

Lewis S Pilcher 

Modern Italian Surgery and Old Universities of Italy By Paolo De 
Vecchi, MD 8vo Cloth,, pages 249, illustrated New York, 
Paul B Hoeber, 1921 

This is an attractive book which cannot fail to command the interest of 
every surgeon whose horizon extends beyond his own parish The modem 
surgeon has been as a matter of course thoroughly acquainted with the work 
of the Germans and the French and the English The author with pardon- 
able national pride is of the opinion that Italy has been sadly neglected and 
her share in the world’s efforts toward further advancement in every branch 
of study, has not been recognized if indeed it has not been almost ignored 
He calls attention to the fact that the recent World War has not only been 
a revelation of a new Italy to many foreign nations but has been a revelation 
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to herself Italians of different provinces, heretofore unknown to each other, 
have been brought together to their mutual advantage and a better appreciation 
of the scientific value of the work done by their own countrymen The 
object of the author therefore in this book is to familiarize American sur- 
geons with the Italian School of Surgery, prompting them to visit Italy 
not only as a pleasure resort or a centre of antiquities but as a new seat 
of education 

The book opens with a rapid sketch of the creation of modem Italy, then 
takes up various phases of different military surgery m Italy, and then goes 
on more in detail to speak of the work and progress of the surgeons to be 
found at the present day m the various university centres of the country 
The book is well worth the attention of every surgeon who desires to keep 
familiar with surgery’s progress everywhere 

Lewis S Pilcher 
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solution acceptable to the blood stream 

Proves the most positive and prompt method of increasing 
red cells and hemoglobm. Indicated m — 

Endocarditis Hemic Murmurs 

Pericarditis Cachexia of Tuberculosis 

Chlorosis Cachexia of Cancer 

Preoperative and Postoperative Anemias 
Post-fobrile anemias 

Send for “Journal of Intravenous Therapy" Literature Reprints, etc 

New York Intravenous Laboratory 

100 West 21st Street, New York, N Y 

Producing Ethical Intravenous Solutions for Medical Profession Exclusively 
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Electro Surgical Instrument Co 
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Radium Company of Colorado, Inc 
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The Martinique 
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DUODENAL BILIARY OUTFIT 

DEV/SED AND USED BY DR B B VINCENT LYON 

Associate in Medicine — Jefferson Medical School, Chief of Clinic of Gastro-Enterological Dept — Jefferson 

Hospital , Visiting Phj sician — Methodist Hospital 

Lyon’s Duodenal Biliary Outfit, for diagnosis and 

treatment of Cholecystitis, Choledochitis, and collection u u c — 

of Pancreatic and Biliarj Secretions — consisting of fMfr l 

One specially designed Metal Tip possessing obvious li 

ad\ antages for use on Gastric and Duodenal Tube -'I ? u §T{ 

One Special Glass moulded Rubber Duodenal Tube, t .1 '■) $ j i ^ sol 

graduated, with Glass Connection m \ < 5 4 5 J , gif I 

One Double Neck re\ ersed Vahe Rubber Bulb, Tilth # 1 3 |J [ } l » 

Tubing and Clamp # , [ } LU l } nT ^ ^ tco 

Three assorted size JBottles for Gall-bladder contents £ J' ' ? ^ 

One 250 CC Glass Graduate Q rMYSsuFciurpHiLA. __ ^_ BD 

One 1 oz Glass Asbestos Packed Syringe 

One 300 CC Graduated Percolator with Metal Hanger # «» ^ 

Tubing and Cut-off n-jH 

The Necessary Rubber Stoppers, Bent Glass Connect- s I lk 1» = 

ing Tubes and Rubber Tubing to complete set Tc >cc "7/ I rfi 

The Syringe with Duodenal Tube and Special Lyon g zsojj ■ LS = 

Tip can be used for the fractional examination of gastric ■ = ■ . 30e J g == ! 

duodenal contents — used also as a Duodenal Feeding I |z= I m Jjm VJf 

Tubem case of Ulcer, Cancer of the Stomach, Dilation m 

of Stomach, Nervous Vomiting certain diseases of Liver, % — — ( TO B 

and after operation, on Stomach or in any condition % i0Q J JJJ 

where food should not touch the Stomach = 1 fSi 

The above Outfit complete, $12 00 ^ j jf| 

^ See^ Dr^ Allen O Whipple s article in May, 1921, issue 

A r ose, Throat and Ear Men write for new catalog 

THE PHYSICIANS SUPPLY CO. OF PHILA. 

Surgical Instruments, Hospital and Invalid Supplies 

N. W. Cor. 1 6th & Sansom St., Philadelphia 



Castle Sterilization 
Leaves Nothing to Chance 


Jl sterile Absolute sterility for one is as impor- 
tant as for the other m the correct technique of 
physician or specialist For this double require- 
ment Castle engineers have perfected an Instru- 
ment Sterilizer united ^ith a Water Sterilizer in 
one super-standard unit With it the surgeon 
takes no chances 

In this No 1S1G Sterilizer pure tin, and outside liea\ 


instruments are sterilized 
by boiling A shelf is pro- 
aided in front of the 
Sterilizer Sterilizers are 
of liea\y cold roded cop- 
per, coated inside with 


ily nickel plated Water 
sterilizer is fitted with pro 
tected gauge and a three- 
way faucet that pre\cnts 
drawing unsterile water 
from the glass 


IFnfe ns for further information 

WILMOT CASTLE CO 

1115 Uni\ersitj A "venue 
ROCHESTER, N Y L S A 

Makers of the largest line of Sterilizers for Physicians, 
Dentists, Laboratories and Hospitals 
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Gwathmey No 66 


FOR PARTICULARS 

on the 

GWATHMEY APPARATUS 

and for reprints of papers describing 

LATEST METHODS OF 
ANESTHESIA 

apply to 

THE FOREGGER COMPANY, Inc. 

47 West 42nd St. NEW YORK, N Y. 
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The outstanding characteristic of Anusol Suppositories, and the one 
enthusiastically commented upon ever anew by physician and patient 
alike, is 

Their ability to allay and check the distressing pam and inflammation 
of Hemorrhoids so promptly and completely, 

In the total absence of narcotic, or any other habit-forming, or injur- 
ious ingredients 

We guarantee it Besides, the formula is on every label 

That’s why you can employ Anusol Suppositories from childhood to old 
age, with absolute peace of mind 

Ample Trial Quantity and Literature from 

SCHERING & GLATZ, INC. ISO Maiden Lane, NEW YORK 


When the Bodily Forces Are Depressed 

Gray’s Glycerine Tonic Comp. 


C Formula of Dr. John P. Gray ) 

Improves the appetite 

Promotes digestion and nutrition 

Restores functional activity of vital organs 

Increases nerve force 

Makes sound sleep possible 

Raises the quality of the blood 

Stimulates the liver and the flow of the bi'e 

Strengthens the circulation 

Aids elimination of body wastes 

Gradually but surely builds up the strength 

and vitality of the body 


It is always essential, however , 
that the patient gets the genuine 
Gray’s Glycerine Tontc Comp 


The Purdue Frederick Co. 

135 Christopher St , New York City 



LIPPINCOTT’S NEWEST BOOKS 


ANSPACH — A New Gynecology • 

There seems to be a distinct place for the text-book presenting the subject in a systematic form giving all the 
necessary information and omitting such details as are not immediately required for practical purpose^ In this 
work the subject is so presented as to provide the student with the whole necessary information, and to act as a 
ready guide to the accurate diagnosis and the successful treatment of the gynecologic conditions The work gives 
a description of the normal structures and of the normal functions and a review of the causes that produce the 
abnormal a summary of the manifestations of the abnormal and of the methods of treatment In addition to 
affections of the generative organs proper such diseases of the intestinal and urinary tract as are most frequently 
encountered m women have been considered Static backache, sacro iliac sprain toxic arthritis 

The work is most beautifully and elaborately illustrated and the original drawings are by leading artists 
It is written by Brooke M Anspach MD Associate in Gynecology Unn ersity of Pennsylvania Cloth, $9 00 

SHE ARS- WILL I AMS — A Different Obstetrics: 

The strongly individualistic teachings of Dr Shears have been allowed to remain unchanged in this third edition 
of his celebrated practical work Changes will be found m and new material added to, the subject matter of 
Metabolism of Pregnancy Syphilis in Pregnancy Toxsemias of Pregnancy Anaesthesia in Labor Blood-pressure 
in Pregnancy and Caesarean Section New illustrations have been added, including three colored plates t 

Three large editions have been required in three and a half years because of the entirely different original 
successful and practical method of handling the subject and because Shears gives you the things you generally are 
unable to find — little bedside hints — the reasons why' founded on long experience — the right and the wrong 
way to use your hands your instruments, your every act is shown described m pictures It is written by 
George P Shears, Professor of Obstetrics at the New York Polyclinic Medical School and Hospital and by 
Philip F Williams, Instructor m Obstetrics Graduate School of Medicine University of Pennsylvania 419 
illustrations — $8 00 

WHITE-MARTIN— A Standard G. U. : 

lor the past twenty-three years this work has been used by teachers students and practitioners wherever the 
Engl sh language is known The current edition is brought completely up to date Advantage has been taken 
of the opportunity to introduce new illustrations to add a section on the prophylaxis of venereal disease to so 
modify certain sections as to make them more complete or more specific and to revise the index 

The 12th edition is by Edward Martin, Commissioner of Health Commonwealth of Pennsylvania. 
Benjamin A Thomas Professor of Urology in the Graduate School of the University of Pennsylvania ana 
Stirling W Moorehead Surgeon to the Howard Hospital, Philadelphia 424 engravings, 21 colored plates 
Cloth, $8 50 

ROBERTS-KELLY— Fractures : 

The reader whether engaged m private in industrial or in military sugery wall find the text has been thoroughly 
revised particular attention given to differential diagnosis and many \ aluable illustrations added many opinions 
on Surgical Therapeutics have been modified by the experiences and great clinical opportunities of the World War 
Another agency forcing a revision of old methods in the treatment of broken bones is the advent in the United 
States of Workmen s Compensation Laws the forced payment from industrial plants and firms for hospital care 
and surgical treatment of injured employees has deepened the sense of responsibility of trustees surgeons and 
general practitioners By a great number of X-ray plates are indicated the types of injury met in the different 
bones and by the sides of these are placed illustrations of original drawings snowing the muscular attachments 
by which the usual deformity of the limb is caused 

By John B Roberts AM MD FACS Emeritus Prof of Surgery in the University of Penna Graduate 
School of Medicine and James A Kelly AM MD Attending Surgeon to St Joseph's St Mary s 
St Timothy s and Misencordia Hospitals Octavo 764 pages 1081 illustrations Cloth $9 00 

BUCKLEY — Psychobiological Medicine : 

Is a guide to the study oi mental disorders for students and practitioners As the domain of general medicine has 
become considerably broadened and many of the newer facts have been brought to light through the channels of 
Biology and as the field of traditional General Physiology has become more or less fully occupied by Experi- 
mental Biology so the mode of approach to the problems of Psycnatry has been following similar trends 

We have come to consider the group oi mental disorders which belong to the class of recoverable psychoses 
not primarily as mental diseases but as reflections of some bodily disorder 

The reactions of the patient as a whole individual form the Bubject underlying ev ery problem in psychiatry 
In this work such has been arranged for the general practitioner m a concise form yet embracing sufficient num- 
ber of biological and psv chological data to indicate the course which this viewpoint required him to follow 

It is written by Albert C Buckley Associate Professor of Psychiatry Graduate School of Medicine Univer- 
sity of Pennsylvania Illustrated — $7 00 

KARSNER — Principles of Immunology: 

This book has been prepared in the hope that a concise statement of the facts and most important hypothesis 
concerning resistance to infection may serve to provide a clear understanding of a subject of the utmost importance 
in modern diagnosis and treatment 

Designed for those practitioners whose duties have made it impossible to digest a large mass of publications 
on the subject the scope ol the book is restricted to fundamental principles The plan throughout is to present 
on an experimental basis demonstrated facts and to supplement this with brief discussions on the practical 
bearing of phenomena upon resistance to disease m man 

By Howard T Karsner M D Professor of Pathology Western Reserve University and Eugene E Ecker 
PhD Instructor in Immunology Western Reserve Univ ersity Octavo 309 pages Illustrated Cloth, $5 00 

J. B. LIPPINCOTT COMPANY 

LONDON Since 1875 PHILADELPHIA Since 1792 MONTREAL Since 1897 

16 John St , Adelphi W C 2 East Washington Square Unity Building 
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Sterile Sergacal Smtares 


• >— »io y * fai om-t— v 

KalmeriD 


217-221 Duiffield Street ^ Brooklyn, N.Y., IL8 A. 


Qaosttro-Thermal CattgM 


(^PLAUSTRO-THERMAL, meaning enclosed heat , 
is descriptive of the improved method of heat 
sterilization The principle of the method consists 
m applying the heat after closure of the tubes, thus 
avoiding all the chances of accidental contamination 
The sealed tubes are submerged m a bath of 
cumol — the high boiling hydrocarbon The tem- 
perature of the cumol bath is gradually elevated 
until at the end of six hours the maximum of 165° C 
(329° F ) is reached This temperature is main- 
tained for five hours, and is then allowed to slowly 
decline The temperature curve is graphically rep- 
resented by the chart shown below 


It is obvious, therefore, that sterility is abso- 
lutely assured The sutures, being stored in their 
original tubing fluid and reaching the surgeon's 
hands sealed within the tubes in which they were 
sterilized, are removed from all the chances of con- 
tamination incident to the customary method of 
sterilizing the strands in open tubes 

Sterilization by this integral method is made 
feasible through the use of toluol as the tubing 
fluid The discovery of the value of toluol for this 
purpose was the outcome of an investigation aimed 
at finding a suitable fluid to replace chloroform 
The latter was formerly m general use, but was 
unsatisfactory because it was found to break down 
into chemical products which not only exerted an 
extremely harmful action on the collagen of the 


sutures but which were responsible for considerable 
wound irritation 

No other mode of stenlization so completely 
fulfills the exacting requirements for the production 
of ideal sutures as does 
the Claustro-Thermal 
method Through its 
use the natural physical 
characteristics of the 
strands are preserved, 
while the destruction of 
all bacteria] life is abso- 
lutely assured 

Claustro-Thermal 
sutures are not impreg- 
nated with any germi- 
cidal substance, and con- 
sequently they exert no 
bactericidal influence in 
the tissues 

This product em- 
bodies all the essentials 
of the perfect suture, 
such as compatibility 
with tissues, accuracy of size, maximum tensile 
stiength, perfect and dependable absorbability, and 
absolute sterility 

Reprints of original articles relating to the 
Claustro-Thermal method will be sent upon request 



Stan dak d Packagp 
Containing- One Dozen Tubes 
of a Kind and Size 


Hours I 2 3 4-5 6 7 0 9 10 II 12 13 14 15 16 17 10 19 



List of CEam§£r®-TliermaI Catgut 

Approximate!} Sixty Inches in Each Tube 


Plain Catgut 
10-Day Chromic Catgut 
20-Day Chromic Catgut 
40-Day Chromic Catgut 
Sizes 000 00 

Clsustro Thermal sutures art unaffected t»> ngc 


Product No 105 
Product No 125 
Product No 145 
Product No 185 
0 12 3 4 

li^ht or t xtrcrnr* of climatic- U njK-murrs 


Price mU S A. 

Per dozen tubes (subject to a standard quantm discount) 60 

Please specif j clearh the Product Numbfrs and desired 




Kalmerid Catgnrt 

An improved Germicidal Suture 
Superseding Iodized Catgut 


TjZALMERID CATGUT is not only sterile, but, 
^ being impregnated with potassium-mercunc- 
lodide— a double iodine compound — the sutures exert 
a local bactericidal action m the tissues 

The older practise of impregnating catgut with 
the ordinary crystalline iodine for this purpose was 
at best an unsatisfactory method, since the anti- 
septic power was but slight and transient The 
most serious deficiencies of such iodized sutures, 
however, were their instability and weakness aris- 
ing from exposure to light, the deterioration 
resulting from the continuous and unpreventable 
oxidizing action of the iodine, and the disintegration 
of the sutures when heated Moreover, the decom- 
position products of iodine caused such sutures to 
be irritating 

These serious disadvantages of iodized catgut 
have been overcome through the use of potassium- 
mercuric-iodide instead of iodine This double salt 
of iodine and mercury, the chemical formula of 
which is Hgls 2KI, is one of the most active germi- 
cides known, exerting a killing action on bacteria 
about ten times greater than that of iodine It 
does not break down under the influence of light 
or heat it is chemically stable, and, m the pro- 
portions used, is neither toxic nor irritating to the 
tissues It interferes m no way with the absorp- 
tion of the sutures, and is not precipitated by the 
proteins of the body fluids 


Kalmerid catgut, m addition to its bactericidal 
attribute, embodies all the essentials of the perfect 
suture It is perfectly compatible with the tissues, 
its absorbability is dependable, and its tensile 
strength is particularly good 

Two Varieties— To meet the requirements of 
different surgeons two kinds of Kalmerid catgut 
are prepared — the boilable, and non-boilable 

Boilable Grade — This variety is prepared for 
surgeons who prefer a boilable suture, such as 
the Claustro -Thermal product, but possessing 
bactericidal properties m addition The boilable 
grade, therefore, besides being impregnated with 
potassmm-mer cunc-iodide, embodies the desirable 
physical characteristics of the Claustro-Thermal 
sutures It has the same moderate degree of flexi- 
bility, it is the same m appearance, it is tubed m 
the same improved storing fluid— toluol, and, after 
impregnation with potassium -mercuric-iodide, it 
further receives the Claustro-Thermal steriliza- 
tion — that is, heat sterilization after closure of the 
tubes 

Non-Boilable Grade — This variety is extreme- 
ly pliable as it comes from the tubes It is made 
for those surgeons who have been accustomed to 
the flexibility of iodized catgut 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


Approximately Sixty Inches in Each Tube 

Boilable Grade Non-Boilable Grade 

Plain Catgut Product No 1205 Plain Catgut Product No 1405 

10-Day Chromic Product No 1225 10-Day Chromic Product No 1425 

20-Day Chromic Product No 1245 20-Day Chromic Product No 1446 

40-Day Chromic Product No ,1285 40-Day Chromic Product No 1485 

Sizes 000 00 0 1 2 3 4 

Please specify clearly the Product Numbers and Sizes desired 
Kalmend sutures are unaffected by age or light, or by the extremes of climatic temperatures 

Pmce inU S A 

Per dozen tubes (subject to a standard quantity discount) $3 60 

In packages of twelve tubes of a kind and size as illustrated on first page 


D\\r S&G£CAJ \tl 2 P 221 DufTield Street Brooklyn N ^ USA 



Kalmerid Kangaroo Tendons 

Two Varieties — Boilable and Non-B oil able 


HPHESE are the sutures par excellence for those 
procedures m which post-operative tension is 
excessive, or long continued apposition necessary, 
such as m herniotomy, and in tendon and bone 
suturing Kalmerid kangaroo tendons are not only 
sterile, but, in addition, they are impregnated with 
potassium-mercuric-iodide, which enables them to 
exert a local bactericidal action m the tissues 
The impregnating and sterilizing methods are the 
same as practised in the preparation of Kalmerid 
catgut, and described on the preceding page 

They are genuine kangaroo tendons, they are 
round, smooth, straight, of uniform contour, and 
possess a tensile strength about twice that of the 
best catgut of equivalent size 

Because of their greater strength some surgeons 
prefer these tendons to catgut, particularly m the 
finer sizes, for general intestinal, muscle, fascia, and 
skin suturing 

Absorption Time — The tendons are chromi- 
cized, and so accurately is the chromicizmg process 
regulated that each size, whether it be the finest 
or the coarsest, will maintain apposition in fascia 


or in tendon for approximately thirty days Short- 
ly after that period the sutures, with their knots, 
will be completely absorbed 

Two Varieties — K almerid kangaroo tendons 
are prepared in two grades — boilable and non-boil- 
able 

The Non-Boilable tendons are extremely 
pliable and consequently require no moistening 

The Boilable tendons are quite stiff as they 
come from the tubes, but may be rendered pliable 
by moistening in sterile water preliminary to use 
The smaller sizes will be sufficiently softened by 
fifteen minutes immersion, while the larger sizes 
should be immersed for about thirty minutes 
Either sterile water, or an aqueous bactericidal 
solution made with Kalmerid tablets — 1 5000 — 
should be used 

Before immersion, the toluol, which is very 
volatile, should be allowed to evaporate so that 
the water may have access to the sutures 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


List of Kalmerid Kangaroo Tendons 

Each Tube Contains One Tendon - Lengths Vary From 12 to 20 Inches 

The Non-Boilable Grade is Product No 370 
Boilable Grade is Product No 380 


Tendon Sizes 

Ex Fine Fine Medium 

Coarse 

Ex Coarse 

Standardized Sizes 

0 2 4 

6 

8 


Please specify clearly the Product Number and Sizes desired 
Kalmerid kangaroo tendons are unaffected by age or light, or by the extremes of climatic temperatures 


Price m U. § A. 

Per dozen tubes (subject to a standard quantity discount) ^3 60 

In packages of twelve tubes of a kind and size ns illustrated on first page 


Actual Sizes 

000 

00 

0 

1 

2 

3 

4 

6 — — 

8 ■ ' ' — — — 


Standardized Sizes 

The Established Metric System of Catgut Si r cs 
is Nov Used For AH Sutures 

T[N conformity with the long recognized need for a unified s\ stem 
^ of sizes, the standard metnc catgut scale has been extended 
to embrace all sutures, including kangaroo tendons, silk, horsehair, 
silkworm gut, and celluloid-linen thread 

The ad\antage of this standardized system is ob\iou<= 


DWJS&GrCAJvc. 217-221 DufhUd Street Brookhn N U S c \ 
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Miscellaneous Sutures 
Boilable 

Sterilized hj Heat After Closure of the Tubes 


Product 

So 

350 

Approximate Quantity 
in Each Tube 

Celluloid-Lmen Thread 60 Inches 

Standardized 

Sizes 

000, 00, 0 

360 

Horsehair 

Four 28-Inch Sutures 

00 

390 

Plain Silkworm Gut 

Four 14 -Inch Sutures 

00, 0, 1 

400 

Black Silkworm Gut 

Four 14-Inch Sutures 

00, 0, 1 

450 

White Twisted Silk 

60 Inches 000, 00, 0, 1, 2, 3 

460 

Black Twisted Silk 

60 Inches 

000, 0, 2 

480 

White Braided Silk 

60 Inches 

00, 0, 2, 4 

490 

Black Braided Silk 

60 Inches 

00, 1, 4 

600 

Catgut Circumcision Suture 30 Inches With Needle 00 

Price m U* S A — Per dozen tubes (subject to a 

standard discount on quantities) 

$3 60 


In packages of twelve tubes of a kind and size as illustrated on first page 


Minor Sutures 
Short Length » Without Needles 
Sterilized Heat After Closure of the Tubes 


Product 

No 


Approximate Quantity 
m Each Tube 

Standardized 

Sizes 

802 

Plain Catgut 

20 Inches 

00, 0, 1, 2, 3 

812 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

822 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

862 

Horsehair 

Two 28 -Inch Sutures 

00 

872 

Plain Silkworm Gut 

Two 14-Inch Sutures 

0 

882 

White Twisted Silk 

20 Inches 

000, 0, 2 

892 

Umbilical Tape 

Two 12-Inch Ligatures 


Price to U S A —Per dozen tubes (subject to a 



standard discount on quantities) 

$1 80 


In packages of twelve tubes of a kind and size as illustrated on first page 


Emei gemcy Sutures 

With Needles 

Sterilised by Heat After Closure of the Tubes 


Product 

No 

Approximate Quantity 
in Each Tube 

Standardized 

Sizes 

904 Plain Catgut 

20 Inches 

00, 0, 1, 2, 3 

914 10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

924 20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

964 Horsehair 

Two 28 -Inch Sutures 

00 

974 Plain Silkworm Gut 

Two 14-Inch Sutures 

0 

984 White Twisted Silk 

20 Inches 

000, 0, 2 

Price mil § A 

( \ mmrnTmme ) 

( V SuitableforSkiaMtixIe.crTencfon ( 

Per dozen tubes (subject to a t^^V7teei3!e56DfrE$po?d to Sublets ) 

standard discount on quantities) $3 60 ~ ~ 

In packages of twelve tubes of a kind and size as illustrated on first page 


Potassium-Met curie-iodide 


Trade KaLMERiD Name 



To Supersede 
Bichloride of Mercury 
Iodine 

Carbolic Acid 
and the 

Cresol Preparations 


TCj^or disinfection of suture tubes-, 
skm, hands, utensils, excreta, 
irrigation and disinfection of infected 
wounds, fistulas, sinuses, and ulcers, 
irrigation of the mucous membranes 
of the upper respiratory and genito- 
urinary tract 


TIT' almend tablets are readily soluble 
in water, m 85 per cent alcohol, 
and in 85 per cent acetone Equal 
to bichloride of mercury in germi- 
cidal potency, and more potent than 
other mercury or iodine salts Less 
poisonous and less irritating than 
mercuric chloride or tincture of iodine 
Strongly germicidal in the presence 
of blood, pus, or mucus, because, 
unlike bichloride, potassium-mercuric- 
lodide does not coagulate or precipi- 
tate proteins 


Reprints of anginal articles 
and pamphlet on uses 
sent upon request 

G? 

Each tablet represents 0 5 gram 
(V/i grams) 

Potassium-Mercuric-Iodide 


Price 

Per bottle of 100 tablets $3 

A standard discount is allowed 
on original packages of ten bottles 



Obstetrical Smtareg 

Product No 650 

For the Immediate Repair of Perineal Lacerations 

Each tube contains two 28-mch sutures of 40-day chromic catgut 
one of which is threaded upon a large full-curved needle 

Price m U S A 

Per tube (subject to a standard discount on quantities) $ 

Each tube in a package as illustrated 


35 
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Scarcely a day passes 

without record of something new in Surgical practice, somewhere , 
and the world’s medical journals are first to report the facts. 


EVERY MONTH, THE AMERICAN INSTITUTE OF MEDICINE READS, 
TRANSLATES, INDEXES AND ABSTRACTS EVERY ORIGINAL ARTICLE 
IN 402 MEDICAL JOURNALS THEN, THESE ABSTRACTS ARE 
GROUPED ACCORDING TO MEDICAL OR SURGICAL SPECIALTY 


Other Medical Subjects 
each 

a Separate Section 

GYNECOLOGY 

OBSTETRICS AND 
PEDIATRICS 

INTERNAL MEDICINE 
(including Tuberculosis) 

NEUROLOGY AND 
PSYCHIATRY 

DERMATOLOGY AND 
SYPHIL0L0GY 


SURGERY 

IS A BIG SECTION 

The May issue contained r 215 Abstracts 
The June issue contained 225 Abstracts 
The July issue contains 327 Abstracts, all 
directly dealing with Surgical Subjects 
Considerably more than half of these ab- 
stracts are from foreign-language publica- 
tions 

SUB-DIVISION OF THIS SECTION 

(а) Surgery, General and Prosthetic 

(б) Surgery, Cranial and Neural 

(c) Surgery, Cervical and Thoracic 

( d ) Surgery, Abdominal and Gastro-Ent 

( e ) Surgery, G U and Urology 

( f ) Surgery, Protologic 

(g) Surgery, Orthopedic 

(h) Surgery, Anesthesia 

(/) Surgery , Oral and Oral Hygiene 


Other Medical Subjects 
each 

a Separate Section 

0PTHALM0L0GY AND 
0T0-LARYNG0L0GY 


BACTERIOLOGY, 
IMMUNOLOGY, ETC 

ROENTGENOLOGY 
AND RADIO-THERAPY 

SEXOLOGY 

PUBLIC HEALTH 
AND MEDICAL 
SOCIOLOGY 


Every Section is Complete in Itself 

and may be obtained by itself, or in combination with others. 

American Institute of Medicine 

13 East 47th Street, New York 

Gentlemen: 

Please mail to me a complimentary sample of the complete 
Section on Surgery, together with full particulars, including cost etc. 


Name. 


Address. 


Note If interested also in other Medical Subjects, mention here. 

A of S S 21 


9 



* R-J - <s 

trues 






Mu! ford 

Pollen Fxlmcfs 
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mean more to tne meaical proiession 
than a mere seasonal remedy for Hay 
Fever, to be obtained at a certain price 

They are the only pollen extracts, or so- 
called antigens, which are standardized 
according to protein nitrogen content 

They include only the acetone-insoluble 
portion of the pollen protein— the spe- 
cific protein in refined form 

The salts, resins, gums, carbohydrates 
and other extractives are eliminated, 
and the resultant product is more stable, 
and less subject to chemical changes 

It requires Mulford resources and 
standards to prepare products of the 
specificity, purity and desensitizing 
value of Mulford Pollen Extracts 


If JEWSE- T \ 




For Diagnosis 

Pollen Extracts m Intra 
dermic Syringes and 
Cutaneous Outfits 


For Treatment 

Pollen Extracts m Hypo- 
dermic Syringes Vials and 
Mulford Hypo-Units 


SEND FOR NEW LITERATURE 


H.K. Mulford Company 

\ ' Philadelphia 
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The Instrument of the Hour 

Greenberg’s Operating Composite 
Cysto-Urethroscope 


Greenberg’s Cysto-Urethroscope is a decided improve- 
ment over the old model cystoscopes and urethroscopes 
Through it the operator observes the interior of a 
urethra or bladder as if viewed by daylight 

Easily and Effectively Used for 

r, , . Observation T . 

rulguration . Irrigation 

Catheterization 

Cauterization f . . .. Medication 

Instrumentation 


Irrigation 

Medication 


“Just as good as a Kayess Greenberg’s Cysto-Urethro- 
scope” is sufficient foundation for imitators to build 
upon but the accomplishment is a different matter 
Safeguard yourself by accepting only the genuine 
— look for the KAYESS label 

The Kny-Scheerer Corporation / 


of America 

America’s Surgical House 


3 ? 


ELECTRO-MEDICAL DEPARTMENT 


56-58 W. 23rd St 


- ."Mill ' I ' 'In' . 


New York 
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Hemostatic Serum 

A Superior 

Standardized Coagulant 


I N the emergency of treat- 
ing hemorrhage due to 
defective coagulability, pre- 
cious time can be saved by 
the injection of Hemostatic 
Serum 

Suppose the bleeding is due 
to absence or insufficiency of 
prothrombin in the blood 
Hemostatic Serum is indicated 
because it supplies the neces- 
sary prothrombin 

Suppose that your patient 
bleeds because the natural 
tissue kinases are not avail- 
able Hemostatic Serum is 
indicated because it supplies 
active thrombokinase 

Some hemorrhages are un- 
doubtedly caused by a rela- 
tive excess of antithrombin — 
the substance that maintains 
the intravascular fluidity of the 
blood Even in these cases 
Hemostatic Serum is indi- 
cated because it contains a 
neutralizer of antithrombin 
Most of the other coagu- 
lants which are offered to the 
profession are solutions con- 
taining either prothombin or 
kinase The range of appli- 
cability of any one of them is 


naturally limited to a small 
percentage of cases Hemo- 
static Serum does not suffer 
from such limitations It 
takes into account and com- 
bats all of the probable causes 
of non-coagulation 

The dose is 2 cc to 5 cc 
injected subcutaneously or in- 
travenously The serum may 
also be applied locally to the 
bleeding point, if accessible 

The effect of one dose of 
Hemostatic Serum reaches 
its maximum intensity in one 
to two hours after the injec- 
tion and lasts with slow and 
gradual diminution for about 
ten weeks Four or five doses 
at six- to twelve-hour inter- 
vals are advised, especially in 
cases of hemophilia 

As a preventive of hemor- 
rhage which sometimes fol- 
lows operations on the tonsils, 
bones, gall-bladder, spleen, 
etc , a few doses should be 
injected before the proposed 
operation 

Hemostatic Serum is mar- 
keted in packages of 2 cc 
and 5 cc It is well to have 
a supply on hand 


Parke, Davis &. Company 
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Perfect Local Anesthesia with the 

Original Cocain Free Anesthetics 


For Infiltration Anesthesia 

NOVOCAIN-SUPRARENIN TABLETS “A” 

One tablet dissolved m 25 c c of physiological 
salt solution will give a per cent solution, 
which is the usual strength for infiltration 
anesthesia 


For Surface Anesthesia 

The insoluble local anesthetic — ORTHOFORM 
— which relieves pain when sprinkled or dusted 
on abraded surfaces 
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X-Rays and 

The General Practitioner 

M OST of the instruments used in general practice have 
been devised by physicians and surgeons X-ray 
apparatus, on the other hand, has been developed by 
physicists and engineers, in collaboration with the pro- 
fession 

Perhaps for this reason the general practitioner, ah 
though fully realizing the powerful aid that the X-ray 
lends in diagnosis and therapeutics, nevertheless feels that 
he must be something of a physicist, something of an en- 
gineer, to apply the X-ray m his practice 

The truth is that with proper technical guidance any 
general practitioner can learn how to operate an X-ray 
apparatus 

The Victor X-Ray Corporation long ago adopted the policy of 
placing its technical facilities and wide experience at the disposal of 
physicians and surgeons It will gladly send a technically informed 
representative to a practitioner who wishes to apply the X-ray in his 
own practice, but who finds it difficult to decide upon the type of 
machine that should be adopted 

This is but part of Victor Service After a Victor machine is in- 
stalled the nearest Victor Service Station may be called upon when 
it needs attention Compare this with the system which involves 
extensive correspondence with a distant factory, the sending of some 
local electrician, unfamiliar with X-ray apparatus, to make repairs, 
and perhaps the shipping of the entire machine to the factory after 
failure The man sent by the nearest Victor Service Station is an 
expert He is trained to locate the source of trouble quickly More- 
over, the physician who owns Victor equipment may always call 
upon the nearest Victor Service Station for mechanical and electrical 
guidance, so that he may be sure of his results 

Victor Service also includes the publication of a periodical called 
“Service Suggestions,” m which X-ray progress is recorded Although 
published primarily for the benefit of Victor clients it will be sent 
to physicians who wish to learn of the advances that are made 
from time to time m radiography There is no charge for “Service 
Suggestions ” 

Victor X-Ray Corporation 

Qeneral Offices and Factory 

Jackson Blvd. at Robey St. Chicago 

Sales Offices and Service Stations in all principal cities 
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We are pleased to be enabled to announce that as a result of 
long continued researches we are m a position to supply a NEOARS- 
PHENAMINE which possesses a remarkable therapeutic index, 
1 e , relation of the maximum tolerated dose m animals to the 
sterilizing (therapeutic) dose 

With respect to both low toxicity and high therapeutic activ- 
ity we feel warranted m stating that it is AT LEAST THE EQUAL 
OF ANY ARSENICAL USED INTRAVENOUSLY 

As a result of its great purity it is splendidly tolerated by 
patients 

DERMATOLOGICAL RESEARCH INSTITUTE, Inc. 

1720 Lombard St. and 1713-23 Naudain St. PHILADELPHIA, PA. 
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THE BATTLE CREEK SANITARIUM AND HOSPI PAL — Established 1866 


Medical 

Neurological 


Surgical 

Obstetrical 


Orthopedic 

Reconstructive 


Educational Departments 

Training School for Nurses Normal School of Phisical Education School of Home Economics and Dietetics 
Students received on favorable terms Registered trained nurses, dietitians and phisical directors supplied 

Descriptive literature mailed free upor request 

THE BATTLE CREEK SANITARIUM 

Box 234, BATTLE CREEK, MICHIG AN 
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Sterile Catgut 

( Bartlett Process) ***** 



Make the Test Yourself 

Compare It Point fo r Point With any Other Catgut 

We Will Send the Samples 

Sizes 00-4 Plain C.DeWiTT LUKENS Co. Sizes 00-4 Tanned 

4908 Laclede Ave. 
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MALIGNANT TUMORS OF THE THYROID 
Bt Louis B Wilson, M D 

of Rochester, Minnesota 

Introduction — Correct early diagnoses of malignant tumors of the thyroid 
are made probably less frequently than of malignant tumors involving any 
other organ of the body This results m treatment being deferred in most 
cases until it is useless The mortality, therefore, is very high, although the 
incidence of the disease is less than of malignant disease of many other organs 
This low incidence, however, is probably more apparent than real and is at 
least partially due to the failure m many cases to recognize the presence of the 
disease in either the living or the dead, since the symptoms are frequently 
not referable to the thyroid itself, and since post-mortems are altogether 
too rare 

The object m this paper is to call the attention of internists, surgeons, 
and pathologists to the unappreciated relative frequency of the malignant 
tumors of the thyroid, to summarize the principal observations m a patho- 
logic study of the cases which have been observed m the Mayo Clinic from 
January i, 1901 to January 1, 192 1, and to present for convenience of reference 
a bibliography covering the subject during the last fourteen years 

Review of Literature — In 1906 Muller and Speese presented a fairly inclusive 
bibliography and an excellent summary of the literature up to that date They 
summarized Ehrhardt’s report of 1 50 collected cases of carcinoma and ninety- 
nine cases of sarcoma To these they added twenty-three cases of carcinoma 
collected from the literature subsequent to Ehrhardt’s report and eight cases 
of their own They also brought the collected cases of sarcoma up to 1x7, 
including one case of their own The references given herewith include only 
those omitted by Muller and Speese and those of articles appearing since the 
publication of their article During this period aside from detailed data of 
individual cases the most important articles are those by Langhans and by 
Kocher In American literature four significant reviews with reports of 
cases have appeared These are by Crotti, Binney, Porter, and Bouman 
The most important contribution which has appeared at any time on the 
pathology is that by Langhans Bouman’s paper gives an excellent summar\ 
of Langhans’ article 

ETIOLOGY 

General Incidence — Our knowledge of the general incidence of malignant 
tumors of the thyroid is very meagre for lack of accurate data That there is 
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MALIGNANT TUMORS OF THE THYROID 


I 


apparently very great variation m incidence is shown by necropsy records 
in Table i 

It will be seen that m Berne, one case of malignant tumor of the thyroid 
was found m every ninety-three post-mortems This high incidence may be 
accounted for not only by the high rate of goiter m Switzerland, but also by 
the presence of Kocher’s clinic which attracted goitrous patients from other 
regions In Prague the incidence was only one m 452 post-mortems 

In the United States, from information received on request from hospitals 
where competent pathologists have been in charge of the necropsy service 
for many years, the highest incidence is m San Francisco, where it is one m 
2 1 1, and the lowest m the upper Mississippi valley, where it is one in 2,546 
This ratio may be influenced by the omission of the cases seen in the Mayo 
Clinic In the Mayo Clinic the incidence is one m 297 When this is combined 
with that of the remainder of the upper Mississippi valley the ratio is one in 
719 Although the Mayo Clinic attracts a large number of goitrous patients, 
particularly from the upper Mississippi valley, the ratio (9 5) of “simple” 
goiters (the group m which most malignant tumors are said to occur) to 
exophthalmic goiters is much less than m Kocher’s clinic It must be remem- 
bered, however, that these data are very incomplete 


TABLE 2 

Malignant Tumors or thc Thyroid Concerning which Inform vtion is Availarle 


Source of information 

Epithelial 

tumors 

Sarcomas 

Undeter- 

mined 

Total 

Muller and Speese, summary to 1906 

181 

ns 


299 

Literature 1906 to 1920* 

1 

524 

39 

109 

672 

Reported in personal communications to author by: 
sixty-seven American surgeons January 1, 1917 

98 ] 

19 

52 

169 

Mayo Clinic cases, January 1, 1905, to January 1, 
1921 

Positive 

Doubtful 

ns 

73 1 

i 

I l 9 

1 

83 (Not 
operated 
on) 

290 

Total 

991 

195 

244 

M3» 


* Reports included in bibliography 


The total number of cases of malignant tumors of the thyroid which have 
been detailed m the literature to date is probably not more than 1 ,000 (Table 
2) Eliminating duplicates the water vas able to collect only 971 Only 
thirty-four of these have been reported by Amencan authors It is interest- 
ing to compare this small number with the 169 cases reported in personal 
communications to the water by sixtv-seven Ameacan surgeons (not in- 
cluding those m the Mayo Clinic) up to January 1, 1917 At that time 
none of these 169 cases had been reported m the literature It wall be seen 
that almost five times as many cases have been met with m the expeaence of 
a very small number of Ameacan surgeons as had appeared m the entire 
literature from all American sources The explanation of this failure to report 
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cases is found m the reluctance which everyone has in reporting cases of 
which his primary diagnosis was usually incorrect and his treatment futile 
Much of the common impression that malignant tumors of the thyroid 
are relatively rare is believed to be due m part at least to the high percentage 
of error of diagnosis In the Mayo Clinic, of the nmety-seven patients 
operated on who have died of the disease or who when last heard from were 
known to have undoubted recurrences, usually metastatic, there were fifty 
whose clinical histones before the first operation contained no suggestion of 
malignancy The glands removed at operation from all of the ninety-seven 
were examined pathologically, yet at the first operation twenty-three of these 
were passed by the pathologist without suspicion of malignancy It is be- 
lieved that in the last three or four years the percentage of accuracy of diag- 
nosis, both cluneal and pathologic, has been very greatly increased in the 
Clinic, but it is too early to obtain complete mortality statistics m the cases 
It is suggested that surgeons should follow up their patients operated on for 
adenoma of the thyroid, especially after the lapse of three or more years, in 
order to determine the incidence of death from or recurrence of tumors the 
malignancy of which was not suspected at the time of operation 

Our knowledge of the relative incidence of malignant tumors of the thyroid 
compared with our knowledge of malignant tumors of other organs is based on 
very incomplete information The impossibility of drawing accurate con- 
clusions from the data at hand is well shown by the marked contrast m the 
data given by Williams from his analysis of 15,481 primary tumors met with 
consecutively in the experience in the metropolitan hospitals (London) when 
compared with the number of tumors found at operation in the Mayo Clinic 
during sixteen years (Table 3) 

TABLE 3 

Relative Incidence of Malignant Tumors of the Thyroid and of Malignant Tumors 
of Other Organs Observed at Operation 


Organ j 

Williams (metropolitan 
hospitals, London) 

\ Mayo Clinic (January i, 
1905, to December 1 , 1920) 

Uterus 

2,649 

1,006 

Breast ' 

2,442 

1,968 

Stomach 

352 

2,073 

Lip 

352 

536 

Prostate 

9 

140 

Th> roid 

23 

207 

(plus 83 not operated on) 


Geographic Incidence — Inaccuracy of diagnosis is so large a factor as to 
render vital statistics even in registration areas practically useless for deter- 
mining the geographic incidence of malignant tumors of the thyroid Mor- 
bidity statistics drawn from even extensive surgical experience like that of 
Kocher or of the Mayo Clinic embrace a territory too wide and too incom- 
pletely covered to be of much value Thus, m the experience m the Mayo 
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Clinic, although each year since 1910 a much larger number of patients have 
registered from Minnesota than from Iowa, and a larger number of patients 
with simple goiters have come from Minnesota than from Iowa, there has 
been a much larger number of patients with malignant tumors of the thyroid 
from Iowa than from Minnesota These facts were thought to have some 
significance when first brought out by the compilation of data A control 
study, however, was made of the malignant tumors of the breast, and it was 
found that each year of the same period, except 1910, the total number of 
patients with malignant tumors of this organ coming from Iowa was greater 
than those coming from Minnesota It is now believed that these facts have 
no etiologic significance, but are influenced by other factors, such as the dis- 
tribution of surgeons, and the local reputation of places of operation 

While Kocher and most other authors assert with some degree of positive- 
ness that malignant tumors of the thyroid have a greater geographic in- 
cidence m those areas in which simple goiters abound, the American necropsy 
records quoted in Table 1 and the diagnostic experience in the Mayo Clinic 
give no apparent support to this hypothesis, which may nevertheless 
be correct 

Incidence m Thyroid Cases — Kocher quotes 235 cases m his own senes, on 
which he had complete data and seventy-six on which he had incomplete 
data These were in an operative experience m about 3,500 cases of goiter 
He thought he had seen incidentally or in pnvate consultation approxi- 
mately 100 more cases In the Mayo Clinic up to January 1, 1921, 10,682 
simple goiters and 5,867 exophthalmic goiters had been operated on Of these 
207 were malignant Besides these 207 there were eighty-three cases m 
which the diagnosis of malignancy was made but which were inoperable 

None of these patients gave a previous history of true exophthalmic 
goiter, although the presence of symptoms of true exophthalmic goiter in 
patients with malignant tumors of the thyroid has been noted by a number 
of observers 

Age Incidence — In Muller’s and Speese’ collection, the age incidence at 
the time of diagnosis is greatest in the fourth, fifth, and sixth decades, with the 
preponderance m the sixth In the Mayo Clinic cases the age incidence is 
similarly greatest in these three decades, but with the preponderance in 
the fifth 

Sex Incidence — Muller and Speese place the sex incidence as sixty per 
cent in women and forty per cent in men In the Mayo Clinic the percentage 
is sixty-nme m women and thirty-one m men The distribution by sex is 
shown m Table 4 

Premahgnant Local Conditions — Of the 290 patients in the Mayo Clinic 
158 had developed goiter before they were thirty and 106 m the next two 
decades One hundred fifty-nine patients had had thyroid enlargement for 
five years or more Only sixty-one patients had not noticed thyroid enlarge- 
ment previous to one year before diagnosis of malignancy It is probable that 
a malignant neoplasm of the thyroid may exist for a considerable period with- 
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TABLE 4 


Malignant Tumors of the Thyroid, Distribution b\ Se\ (Mayo Clinic) 



Males 

Females 

Total 

Carcinomas, operated on 

24 

38 

62 

Carcinomas (?) not operated on 

29 

54 

83 

Malignant adenomas 

19 

83 

102 

Malignant papillomas 

9 

15 

24 

Sarcomas 

8 

11 

19 

Total 

t 

89 

31 per cent ) 

201 

(69 per cent )i 

290 


out causing pressure or other symptoms which compel the patient to seek 
medical advice This renders all statistics concerning premalignant conditions 
ver> inaccurate 

COURSE OF THE DISEASE 

Onset — It is frequently difficult to elicit a history of definite onset of 
symptoms referable to malignancy as distinguished from symptoms referable 
to the presence of supposedly benign tumors of the thyroid Usually the first 
symptom leading to suspicion is an increase m size of the gland at a rate greater 
than that which has continued for some years Yet this increased growth 
rate is rapid in only about one-third of the cases, gradual m one-third, and 
slow in the remainder Growth usually progresses steadily and without periods 
of regression m size such as are usually seen m thyroid enlargements of 
inflammatory origin 

Of the total number of patients examined in the Mayo Clime about one- 
fourth had noticed symptoms of continuous growth for one year or less, and 
about one-third had noticed symptoms of continuous growth for ten years or 
more It may be doubted whether the process m the latter was malignant 
from the beginning of the continuous period of growth Of the patients whose 
conditions were considered inoperable at the time of their first examination 
m the Clinic, more than one-half had noticed symptoms which might be inter- 
preted as indicative of the presence of malignant tumor for one year or less, 
while one-fourth of them had noticed similar symptoms which had existed 
for ten years or more Thus it will be seen that while a sudden increase m 
rate of growth of a long standing nodular tumor of the thyroid m a patient 
more than thirty-five is strongly indicative of beginning malignancy, a slow, 
continuous growth may be almost equally indicative of the same condition 
This distinction is important because in much of the older literature the im- 
pression is given that the excessive rate of growth is almost always very rapid 

The surface of a malignant thyroid is more apt to be irregular and nodular 
than when the enlargement is due to inflammation The irregular nodules 
are readily palpable They are, however, not more irregular or nodular at 
the beginning than are nonmahgnant adenomas 
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Accompanying the thyroid enlargement, and due to it, are symptoms of 
pressure on the larynx, trachea, oesophagus, and neighboring nerve trunks 
The voice may change, usually deepening There may be coughing and excess 
of mucus from the trachea Even early there may be difficulty in swallowing 
Pam in the region of the thyroid, m the neck generally, and extending behind 
the ears and outward to the shoulders may be an early symptom There are 
likely to be cardiovascular disturbances such as arrhythmias, palpitation, 
and pam resembling angina pectoris At this early period, the patient’s 
general health may be good, and he may continue his usual vocation until 
the disease is well advanced before seeking medical advice 

Development — As the disease progresses all the symptoms become aggra- 
vated The pam may become more constant and neuralgic in character As 
infiltration of the surrounding tissues occurs the patient complains of "draw- 
ing” pams m the gland, which is also tender on pressure The trachea is 
often infiltrated, although sometimes only displaced Invasion of the trachea 
interferes with its blood supply, causing edema and dyspnoea Intratracheal 
hemorrhage may develop early Interference with respiration may become 
serious , the patient sleeps m a sitting posture The pressure on the oesophagus 
may cause dysphagia Difficulty in swallowing is probably due at first to 
spasm, but later to direct pressure 

Later the tumor may become large, hard, and immovable The pressure 
from it causes the veins of the neck and arms to stand out prominently The 
skm over the tumor becomes red and adherent to it The patient loses weight 
and strength rapidly Cachexia is not nearly so common as in cases of tumors 
of the alimentary canal, for example, being noted in perhaps not more than 
one-fifth of all fatal cases 

Metastatic deposits are most frequent m the lungs The skull, brain, and 
liver are also frequent sites A few cases have been reported of malignant 
tumors of thyroid tissue m organs distant from the thryoid in which necropsy 
revealed no evidence of malignancy in the thyroid itself 

Termination in Nonoperated Cases — The case may terminate early from 
edema of the glottis This is rare, however, and the course of the disease is 
usually very much prolonged, death finally occurring either from local in- 
vasion of neighboring organs or from the effects of extensive metastasis, 
usually to the lungs, brain, or liver 

Effects of Operation on the Course of the Disease — Early thorough operation 
gives a fair percentage of cures When the tumor is m the intracapsular 
stage and metastasis has not already begun complete resection of the entire 
lobe of the thyroid involved may result in permanent cure Unfortunately, 
however, in a very large percentage of cases the clinical diagnosis is not made 
until the malignant growth has perforated the capsule of the gland and 
neighboring organs are extensively involved, or until metastasis to distant 
organs is well marked 

Another common source of failure of surgical procedures is the surgeon’s 
inability to recognize at operation the malignant character of the growth 
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The pathologist also is frequently at fault m his diagnosis This is par- 
ticularly true in Langhans’ “wucherende Struma, ” or malignant adenoma 
These tumors are frequently diagnosed even on microscopic examinations 
“fetal adenoma” and the patient sent home with a favorable prognosis 
However, he is likely to return m six months or a year with extensive local 
recurrence Even at this time the character of the growth is not always 
recognized either grossly or histologically, and the patient again may be told 
that the tumor is only benign These recurrences m proliferating adenomas 
may come at intervals of from six months to three years for four to eight 
years before they finally, either by their very great increase m size locally 
or more usually by extensive metastasis to the lungs, the brain, or the liver, 
cause death The great lesson for the surgeon to learn in all nodular tumors of 
the thyroid m patients of cancer age in which there is not positive evidence of 
nonmahgnancy is that the operation must be radical to the extent of remov- 
ing every portion of nodular adenomatous thyroid tissue of the side involved 
It may even be necessary to clear out all thyroid tissue on both sides, trusting 
to thyroid feeding for the patient’s future metabolic balance The pathologist 
must be on the alert to distinguish, if possible, these proliferating tumors from 
ordinary slow-growing adenomas and adenomatoses 

Surgical operations m late cases after extensive involvement of neighbor- 
ing organs or distant metastasis may be only palliative, as such, they are 
frequently warranted 

A detailed study of the results of operation m the cases in the Mayo 
Clinic is being made by Dr W P Herbst A brief summary of the post- 
operative results, however, may be seen in Table 5 


TABLE 5 

Period of Recurrence After Operation for Malignant Tumors of the Thyroid 




Patients 

1 I 

Recur- 

rences 


Years, postoperative 

Cases 


heard 

from 

1 or 

less 

2 

3 

1 

4 1 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Malignant papillomas 

24 

24 

8 

6 




1 





1 




Malignant adenomas 
and carcinomas 

164 

152 

138 


3 6 

27 

9 

8 

7 

3 

1 



2 


1 

Sarcomas 

19 

18 

18 

16 

2 











1 

Total 

207 

194 

164 

66 

38 

27 

9 

9 

7 

3 

1 

0 

1 

2 

0 

1 


The average postoperative life of patients who died of malignant tumors 
of the thyroid after having been operated on m the Mayo Clinic, or whose 
conditions were considered inoperable at the time of diagnosis, was approxi- 
mately six months for patients operated on for sarcoma and for patients with 
inoperable malignant tumors of unverified type It was approximately one 
year and five months for patients with carcinomas, or malignant adenomas, 
and two years and nine months for patients with malignant papillomas 
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PATHOLOGIC CLASSIFICATION AND DIAGNOSIS 

General Considerations — Thyroid enlargements aside from hyperemia and 
inflammatory deposits vary so much m structure and present so little apparent 
relationship between their structure and the associated symptoms that diag- 
nosis and classification are always extremely difficult Perhaps for a clearer 
understanding we may lay aside for the moment our previously conceived 
ideas, our theories with regard to origin, and our impressions derived from 
exceptional or limited observations, and attempt first to blaze out certain 
broad general conceptions of the group 

Speaking from an experience gained m the pathologic study of about 14,000 
human thyroids it seems to me that the following general conceptions may be 
formulated Aside from hyperemia and inflammatory deposits, thyroid enlarge- 
ments, as met with at operation and necropsy, are directly due either to storage 
of secretion or proliferation of tissue or to both If due to storage of secretion, 
they are colloid goiters If due to diffuse proliferation (hyperplasia) of nor- 
mal adult tissue which hyperfunctions, they are exophthalmic goiters If 
due to circumscribed proliferation of (usually embryonal) parenchymatous 
tissue, they are adenomas If these adenomas remain perfectly encapsulated 
and if they cease to proliferate and gradually degenerate they are "benign,” - 
in the sense that they do not invade surrounding structures and do not 
metastasize They may, however, cause untoward local symptoms from 
pressure and they may be associated with a symptom syndrome, the chief 
characteristic of which is usually a slowly developing hypermetabolism with 
cardiac disturbances but rarely with exophthalmos, a syndrome which H 
S Plummer designates "toxic non-exophthalmic goiter” or "toxic adenoma 

If adenomas continue to proliferate rather than to degenerate they may 
penetrate their capsule, invade the other portions of the gland or surrounding 
structures and metastasize, ultimately causing the death of the patient by 
destruction of either local or distant organs These proliferating adenomas 
(the “wucherende Struma” of Langhans) thus may or may not be malignant 
and histologically it is almost impossible to differentiate the two Broadly 
speaking, the only reliable marks of distinction are the details w hich indicate 
the predominance of one or the other of the two processes, namely prolifera- 
tion and degeneration Again, broadly speaking, it follows from this, that anv 
sizable adenoma of the thyroid composed of embryonal tissue m a person of 
cancer age which histologically shows that it is m active proliferation is 
potentially malignant even though it is still contained entireli within its 
capsule This consideration, based on data supplied by a competent patholo- 
gist, should guide the surgeon at the time of operation in the extent of his 
operatne procedures 

Neoplasms of the thyroid composed of adult parenchymatous cells, if 
encapsulated, always suggest having been demed from embryonal tissue 
during postnatal life though by no means can this always be pro\ cd Lang- 
hans considers them late stages of “wucherende Struma ” Such encapsulated 
masses of large adult parenchimatous cells, while frequently arranged m 
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acini resembling those of the normal thyroid, are more frequently the subject 
of extensive degeneration And such degeneration may be sufficiently extensive 
to produce sloughing or broken-down areas The epithelial cells adjacent 
thereto are large, often with hydropic cytoplasm and relatively small nuclei 
The parenchyma is not infrequently markedly papilliferous Such adenomas 
composed of epithelium, apparently adult m all respects, are associated with 
clinical conditions parallel with those mentioned as coincident with adenomas 
of embryonal type They may cause only local pressure symptoms, they may 
be associated with the syndrome of toxic adenoma (Plummer) or they may 
invade surrounding structures and metastasize to distant organs thus placing 
them in the class of malignant neoplasms They are undoubtedly the origin 
of that group of malignant tumors usually designated adenocarcmomas 

Occasionally there is met with an aberrant diffuse proliferation of paren- 
chyma of the thyroid with little or no evidence of the formation of normal 
secretion or of the storage of colloid and without evidence of encapsulation 
except the normal capsule of the entire lobe It is believed that such tumors 
may exist without causing other than local symptoms and these but slight 
I have seen not more than ten or fifteen of these m my entire experience On 
the other hand, solid homogeneous non-functionating aberrant proliferations 
of the thyroid are almost always neoplasms which invade surrounding struc- 
tures and metastasize to distant organs While in one sense these are adeno- 
carcinomas, for the sake of clearness, let us leave out of account their suggestion 
of nodular encapsulated neoplasms and refer to them simply as carcinomas of 
the thyroid 

All other tumors of the thyroid associated with symptoms of malignancy 
are usually described as sarcomas Beside their connective tissue elements 
m which any form of sarcoma cell may be the dominant one, although it is 
most frequently the spindle-cell type, there are also almost invariably pres- 
ent large or small groups of parenchymatous cells which show that they are 
also proliferating Whether or not the neoplastic process started with the 
parenchymal elements which were later destroyed by a secondary prolifera- 
tion of the connective tissue elements, or whether the process was from the 
beginning a proliferation of the connective tissue elements with only secondary 
stimulation of the parenchymatous cells as they were gradually squeezed out, 
it is impossible to say There is usually a history of recent rapid develop- 
ment, and the prognosis of the early demise of the patient must be made 
We must continue to call these tumors sarcomas whatever may be our hypo- 
thesis with regard to their epithelial or mixed origin 

MORPHOLOGIC RELATIONSHIPS 

In studying the pathologic diagnosis of malignant tumors of the thyroid, 
some assistance may be obtained by following m reverse order, the diagram 
presented herewith 
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Adult tissue (normal ? ) 
proliferating and 
metastasizing 


Embryonic tissue] 
proliferating and 
metastasizing 



Malignant 

papilloma 

Medullary 
carcinoma 
Scirrhous 
carcinoma 
Carcinoma- *{ 
sarcoma 


Mixed and 

spindle-cell 

sarcoma 

Small 

round -cell 

sarcoma 


This diagram is an attempt to express what appear to be the gradations from 
tumors of one type of tissue to those of other types which have been found m 
the senes of malignant tumors of the thyroid herewith reported It is 
possible that other types exist, but they have not come under my observa- 
tion Thus, no hard and fast line of differentiation can be drawn between 
tumors composed of embryonic tissue (fetal adenoma, wucherende Struma, 
Langhans) which is proliferating and metastasizing and those types of 
adenomas composed of cells approaching the adult type but arranged m fairly 
normal acini or m bands Nor is it possible to draw hard and fast lines 
between tumors of this latter type of tissue and tumors composed of cells of 
more or less adult type forming tissue masses, most of which are composed 
of cells rather densely packed together and showing only here and there 
enough evidence of their acinar arrangement to indicate their thyroid gland 
origin, and hence called adenocarcinomas Adenocarcinomas m turn are sub- 
ject to at least four types of variation, which in their extreme development 
are readily recognized, but which grade into ordinary adenocarcinoma of 
the solid type and even into each other in all degrees of variation As a 
rule it is much easier to determine histologically the malignancy of adeno- 
carcinomas, including the four principal variations, papilloma, medullary 
carcinoma, scirrhous carcinoma, and carcinosarcoma, than it is to determine 
histologically the malignancy of either adult or embryonic adenomas 


ILLUSTRATIVE CASES 

The following illustrations show the principal tumor types m inverse 
order of the diagram beginning with those which are most easily recognized 
The illustrations are presented m the hope that they may assist other ob- 
servers m making diagnoses Only enough of the clinical history is pre- 
sented to serve as a check on the pathologic diagnosis 
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MALIGNANT PAPILLOMA 

Case I (A53517) A man, aged sixty- fi\ e, had had goiter two years before opera- 
tion The left lobe, isthmus and lo^er pole of the right lobe were extirpated Sixty 
igrams of tissue were removed Recurrence followed m eight months, and the 
patient died three years after the operation 



Fig 1 (Case A53517) — The papillae bear large functionating cells (see colloid and 
surrounding clear spaces) with sharpb staining nuclei and mitotic figures Malig- 
nant papilloma XlOO 
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MALIGNANT PAPILLOMA 

Case II (A85166) A man, aged fifty-one, had had goiter for eighteen months;- 
rapidly growing for five months At operation a malignant papilloma of the right 
lobe, involving the trachea and muscles was found One hundred thirty-two> 
grams of tissue were removed There was a rapid recurrence of the tumor and the 
patient died two and one-half months after the operation 



Tig 2 (Case A85166) — \ section through the base of the papillae which re- 
semble those shown in Figure 1 Large and small epithelial cells showing 
evidence of rapid proliferation Malignant papilloma X100 
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NON-'MALIGVANT PAPILLOMA 

Case III (39582) A woman, aged 4 hirty-ce\ en, had had goiter for two years 
The left lobe and isthmus Mere extirpated The growth was a papilloma Twenty- 
eight grams of tissue were remo\ ed The patient s recovery was uneventful, and 
there was no recurrence during a period of ten years after the operation 



Fig 3 (Oise A39582) — High columnar epithelium with small nuclei no 
mitosis Ison malignant papilloma X100 
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MALIGNANT TUMORS OF THE THYROID 


NON-MALIGNANT PAPILLOMA 

Case IV (A95417) A woman, aged twenty-three, had had goiter for seven years 
previous to operation Cysts were enucleated from the right lobe and isthmus 
Forty-five grams of tissue were removed There was no recurrence during seven 
years after operation 



Fig 4 (Case A95417) — Note clear hyaline centers of papillae small epithe- 
lial cells with shrunken nuclei without mitosis Non-malignant papilloma 

X100 
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ADENOPAPILLOMA 

Case V (A47855) A man, aged forty-nine, had had goiter for five years with rapid 
growth for one year The right lobe and isthmus were extirpated for impending 
suffocation Four hundred twenty-five grams of tissue were removed Recurrence 
followed within one year, there were nodules m the scar, and hemorrhages apparently 
from the larynx Death occurred eighteen months after the operation 



Fig '5 (Case A47855) — Rapidly proliferating papil Fig 6 (Case A47855) — Adenomatous area show- 

loma XIOO mg only slight tendency to papillae formation 

Small erabri onic cells with relatively large nuclei 
Adenopapilloma malignant X100 
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MALIGNANT TUMORS OF THE THYROID 


ADENOPAPILLOMA (MALIGNANT) 

Case VI (A94082) A woman, aged forty, had had goiter for sixteen years with 
accelerated growth for two years A dense calcareous goiter was adherent to the 
trachea, and all the anterior muscles were involved It was impossible to remove 
the entire growth Fifteen grams of tissue were removed X-ray treatments were 
given for four months, during which time the growth largely disappeared, it re- 
curred three years after operation The patient is alive and not suffering senous 
inconvenience six years after operation 



Fig 7 (Case A94082) — A section at the base of 
the papillomatous area The epithelial cells are 
evidently proliferating XlOO 



Fig 8 (Case A94082) — Adenomatous area, small 
partly differentiated cells with relatively large 
nuclei separated into short irregular twisted cordons 
by thin-walled fiat capillaries Adenopapdloma 
malignant XlOO 


10 
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MEDLLLARA CARCINOMA 

Case VII (A 1 6767) A man, aged forty-eight,had had goiter for fi\e years, slowl} 
growing for the last few months The nght lobe and isthmus w ere extirpated Four 
hundred grams of tissue were remcned The patient was reexamined twenty-tw r o 
months later, and then had obstruction and d\ spncea A hard, nodular tumor five 
by five inches was found m the right thyroid region, it had grown rapidly for the last 
few months The patient died two years after operation 



Fig 9 (Case A16767 ) — X gro^s section through the 
tumor showing fibrous ^car-like center with ade- 
nomatous subcapsular portion and fibrous lines 
radiating from the center to tbe capsule This 
arrangement is t} pical of the proliferating embry- 
onic adenomas and suggests the origin of this 
medullar} carcinoma from such a tumor Medu- 
llar} carcinoma 
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Fig 10 (Cn«c -U6767) \ section irom the fibrous 

aTea showing large epithelial cells in «mall acini de 
generating V100 


Fig 11 (Case A16767) — \ section through the soft 
portion of the tumor Portions of three large acini 
‘diow n densel} crowded with medium sized epithelial 
cells which are breaking down one area of colloid 
MOO 
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MEDULLARY CARCINOMA - 

Case VIII (A44143) A man, aged forty-one, had had a hard goiter for twenty 
years, it had enlarged rapidly during the last year An adenoma of the isthmus, 
which invaded both lobes, penetrated at the base, and involved the muscles, the 
mediastinum was enucleated Three hundred five grams of tissue were removed 
One month after operation a rapidly growing tumor recurred The patient died two 
months after the operation 



Fig 12 (Case A44143) — A section through the soft portion of the tumor show- 
ing large proliferating and degenerating epithelial cells in loose acini Medullary 

* carcinoma X100 
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MEDULLAR\ CARCINOMA 

Case IX (A 1 09792) A man, aged si\ty-five,had had goiter for twenty-two years; 
growing more rapidly for the past eight years A clinical diagnosis was made of 
multiple adenomas, possibly malignant The patient refused operation He re- 
turned twenty-one months later, having used local applications The tumor was 
slightly larger than before, inflamed and more fixed The pyramidal and median 
lobes were resected Three hundred ninety-five grams of tissue were removed 
One month later a recurring growth was removed by the Percy cautery The cautery 
was used again in one month, followed by radium treatment The patient died three 
months after the first operation 



Fig 13 (Case A109792) — Large epithelial cells e\ identiv rapidly proliferating 
some acinar arrangement Medullar} carcinoma XlOO 


148 



MALIGNANT TUMORS OF THE THYROID 


adenomedullary carcinoma 

Case X (Ai 19660) A woman, aged forty- three, had had goiter for fourteen years 
with accelerated growth for five years An adenoma of the isthmus which invaded 
both lobes was removed Two hundred forty grams of tissue were removed The 
tumor recurred two and one-half years after the operation The patient died three 
years after the operation with extensive metastasis in the lungs 



Fig 14 (Case A119660) — A gross section 
through a portion of tumor showing ty pical 
proliferating adenoma arrangement Adenome 
dullary carcinoma XI 00 



Fig 15 (Case A119660) — A section through the softer 
portion of tumor show ing large epithelial cells prolifer- 
ating and degenerating lying m well-marked cordons 
and follicles The character of cells indicates the be- 
ginning medullary ty pe Arrangement show s plainly 
adenomatous origin X100 
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ADENOMEDULLARY CARCINOMA 

Case XI (A96681) A woman, aged thirty-four, had had goiter for eight years A 
partial thyroidectomy had been performed twice elsewhere during the last two years 
No pathologic examination of the tissue removed at these operations had been made 
There had been a recent rapid growth All of the right lobe except the superior 
pole was removed Seventy-two grams of tissue were removed Three months later 
a rapidly recurring growth including tissue from behind the larynx was removed by 
excision and cautery, and a tracheotomy performed Death occurred one month 
later Extensive metastasis was found to the lungs, lvmphatics and left sternocla- 
vicular articulation 



Fig 16 (Case A95681) — A. section through the 
more solid portion of the thvroid tumor Large 
epithelial cells shoving traces of alveolar arrange 
ment \100 


Fig 17 (Case A96681) — A section through the 
*oft portion of the recurring tumor showing a 
meduMary tjpe of cells \220 



Fig 18 (Case A96681) —A gross section through the lungs Light areas 
show metastasis Adenomedullary carcinoma 
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SCIRRHOUS CARCINOMA 

Case Nil (G6848) A man, aged fort} -eight, nad noticed gradual trouble in the 
right side of his neck and in his tonsils for the past year The right lobe of the 
thyroid, the stemomastoid, and omohyoid muscles, the internal jugular and the 
lymphatics on the right side were removed One hundred grams of tissue were 
removed Four years after the operation the patient wrote, “I think the opera- 
tion could not have been better, neck has not swelled or bothered me since Nov 
have asthma more or less ” The patient died five vears after the operation vith 
involvement of the lungs 



Fig 10 (Case G6848) — 4. section through a hard portionof the tumor 
in the thjroid showing epithelial cells much condensed b> fibrous 
connective tissue Scirrhous carcinoma \100 
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SCIRRHOUS CARCINOMA 

Case XIII (A68082) A man, aged twenty-six, had had a small tumor on the right 
side of his neck since childhood , it had enlarged m the past two years Three years- 
before it had been diagnosed goiter by his physician He had been dyspnoeic dunng 
the past year On exploration a large mtrathoracic tumor was found which could 
not be removed and tracheotomy was performed Twenty grams of tissue were 
removed for diagnosis The patient died three days after the operation Necropsy 
revealed a tumor involving the trachea, which was reduced to ribbon shape and ex- 
tended into the mediastinum to the pericardium The mediastinal glands were m- 
voh ed There were numerous metastatic nodules in the liver and spleen 



FiG 20 (Case ^68^82) — The trachea opened from behind showing 
small carcinomatous nodules under the mucosa 



Fig 21 (Case A68I82) — Epithelial cells condensed by fibrous connective 
tissue Scirrhous carcinoma X100 
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SCIRRHOUS ADENOCARCINOMA 


Case XIV (A89086) A woman, aged thirty-four, had had goiter for twenty years, 
with accelerated growth for five years but no serious symptoms until seven months 
before The left lobe of the thyroid was extirpated Twenty-five grams of tissue 
were removed The patient died nine months after the operation from recurrence 
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Fig 22 (Case A89086) — Epithelial cells in crowded acini, nuclei though dis- 
torted resemble those in embryonic cells suggesting derivation from prolifer 
ating embryonic adenoma Scirrhous adenocarcinoma X100 
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MIXED CELL SARCOMA 

Case XV (A 19893) A woman, aged thirtv-nme, had had goiter for seven years, 
with rapid growth during the last six months A firm, almost hard, spherical, mova- 
ble enlargement was palpated in the right lobe of the thyroid The tumor, which 
was about 7 cm in diameter, was attached to the trachea and had infiltrated 
through the capsule One hundred thirty-six grams of tissue m ere remo\ ed Six 
centimeters of the right internal jugular were removed with the tumor Death 
occurred six months after the operation 








MALIGNANT TUMORS OF THE THYROID 


SPINDLE CELL SARCOMA 

Case XVI (A59130) A man, aged fifty-six, had had goiter for twelve years, with 
accelerated growth for about three years The left lobe and isthmus were extirpated, 
the tumor was infiltrating the muscle Two hundred twenty grams of tissue were 
Temoved The patient died two months after the operation 



Fir 24 (Case A59130) — \ sec 
tion through a gross specimen 
showing sohd and spong\ area' 


Fig 25 (Case A591 SO) — A section through a solid area show- 
ing spindle-cel! sarcoma with a few round cells XlOO 








MALIGNANT TUMORS OF THE THYROID 


CARCINOMA SARCOMA 

Case XVIII (A163873) A woman, aged fifty-two, had had goiter for thirty-seven year 
with accelerated growth for one year A total thyroidectomy was performed for advanced 
malignant tumor, involving the right lobe of the thyroid Two hundred ten grams of tissue 
were removed from the right lobe The growth recurred nine months after the operation 



Fig 27 (Case A163873) — A section through the gross specimen showing 
a tumor developing in the adenoma in the old colloid goiter 



Fig 2S (Case A163S73) — A section through the portion 
of *io!id tumor near the capsule showing proliferation of 
both epithelial and connectn e tissue elements X100 
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CARCINOMA SARCOMA 

Case XIX (A57935) A woman aged sixty-three, had had very hard deep lying 
tumors in the right and left lobes of the thvroid for four years The entire thyroid 
gland was extirpated Two hundred grams of tissue were removed The patient 
remained apparently well for six years, then died within nine months of rapid recur- 
rence with extensive metastasis 



Fig 29 (Case A57935) — \ section through the edge of the tumor 
showing proliferated epithelial cells which are now degenerating and 
proliferation of connective tissue cells between the acmi Carcinoma 
sarcoma XI 00 
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6 


round and giant cell adeno-sakco d \ 

Case XX (A32772) A man, aged seventy, had had goiter for sixteen years which 
had gradually enlarged for eleven years, remained stationary for three years, and 
then gradually enlarged for two years A hard nodular goiter was enucleated from 
the left side Two hundred twenty grams of tissue were removed The growth 
recurred in two months and death occurred in four months 



Fig 30 (Case A32772) — Sarcoma composed of small round and giant cells 
small round cells still showing marked evidence by their grouping of their 
origin as an embryonic adenoma \100 
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SMALL ROUND CELL SARCOMA 

Case XXI (A182791) A woman, aged fifty-nine, had had goiter for one year, with 
accelerated growth for two months The entire right lobe and isthmus and all of 
the left lobe except a piece of gland half the size of a normal lobe which was left at 
lower pole were removed One hundred sixty-five grams of tissue were removed 
from the nght lobe, seventy grams were removed from the left The patient was re- 
examined four months after the Operation She was dyspnceicon exertion, worse 
during the last two months Death occurred two years after the operation from 
“trouble with lungs”, no necropsy 



Fig 31 (Case A182791) — -A section through the more solid 
portion of the tumor showing small areas of colloid th>roid 
(dark) here and there in the tumor 



Fig 32 (Case A182791) — Small round-cell sarcoma In 
some areas cell grouping suggests that in embr> onic 
adenomas X100 
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SMALL ROUND-CELL SARCOMA 

Case XXII (A30889) A woman, aged fifty-two, had had a slowly growing goiter 
for one year The entire gland was extirpated Eighty-six grams of tissue were 
removed The growth recurred two months later and was treated by X-rav 
There was some evidence of metastasis five and one-half years after*operation 
Death occurred si\ years after operation 



Fig 33 (Case ^32889) — Small round cells here and there in groups suggest- 
ing partialh differentiated embryonic adenomatous tissue Small round-cell 

sarcoma XlOO 
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ADENOCARCINOMA. 


Case XXIII (P5459) A woman, aged sixty-si\, had had goiter for thirty years, 
rapidly growing for four months She was dyspnoeic, had mucus in the trachea that 
was hard to get up A complete thyroidectomy was performed Three hundred 
eighteen grams of tissue were removed Death occurred one year after 
the operation 



Fig 34 (Case P5459 — \ section througa the gross specimen showing encap-'jlated mass 
of tumor tissue (light) advancing into colloid areas (dark) 



Fig 35 (Case P5459) — Edge of the tumor area showing adenocarcinoma in 
colloid adenoma \100 
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ADENOC VRCINOMV 

Case XXIV (A26084) A woman, aged thirty-eight, had had a gradually growing 
goiter for four years An adenoma was enucleated from the left lobe of the thyroid 
Forty-eight grams of tissue were removed Six years after the operation a rapidly 
growing recurrent tumor developed Death occurred six and one-half years after 
operation from involvement of the larynx and trachea 
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ADENOCARCINOMA 

Case XXV (A9 1931) A man, aged fifty seve^ , had had goiter for eighteen months 
Thyroidectomy was performed, the trachea was freed, and a portion of the nght lobe 
removed Twenty grams of tissue were removed The, tumor which ongnated in 
and involved mainly the nght lobe, had perforated the muscles and mvoVed the 
sternomastoid muscle on the nght side X-ray treatment was given for three months, 
then the cancer eroded through the skin The patient went to a “plaster specialist " 
Several severe hemorrhages occurred after the “plaster treatment ” The patient 
died one year after operation 



Fig 37 (Case A91931) — Adenocarcinoma composed of adult epithelial cells 
arranged ever> where in masses topical of embryonic proliferating adenomas 
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MALIGNANT TUMORS OF THE THYROID 


MALIGNANT ADENOMA 

Case XXVI (A23842) A woman, aged twenty-seven, had had goiter for ten 
years, it had grown gradually until about two months before when it began to in- 
crease more rapidly A rodular tumor of the right lobe w as extirpated One hundred 
ninety grams of tissue were removed The patient returned for examination four 
years after operation with recurrence of a tumor in the right lobe The entire right 
lobe of the thyroid, which was fixed to the trachea and cricoid cartilage and in- 
volved the larynx was removed One hundred grams of tissue were removed Two 
and one-half years after the second operation the patient reported that the gla^d 
was enlarging slowly, she w^as growing weaker and showing some cachexia Death 
occurred eight years after the first operation from tracheal involvement and prob- 
ably metastasis to the lungs 



Fig 38 (Case A23842) — A section through a gross specimen show- 
ing the ordinary t} pe of proliferating adenoma with gland tissue in 
the center of the nodule replaced b> connects c tissue 



Tig 39 (Case \23842) — A section through the 
solid area of a tumor near the capsule showingadult 
epithelial cells in lobules and long narrow bands 
corresponding to Langhans description, mitosis 
m cells XlOO 



Tig 4D (Case A23842) — A section through a looker 
area I obules arranged in short whorls celK show 
colloidal though definite acini are absent XlOO 
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PROLIFERATING EMBRYONIC (FETAL) ADENOMA, MALIGNANT 

Case XXVII (Ai 64145) A man, aged fifty-one, had had goiter for seventeen 
>ears with accelerated growth for five years There was slight hyperthyroidism 
An adenoma was enucleated from the right lobe of the thyroid The gland was 
densely fixed posteriorly Four hundred eighty grams of tissue were removed 
X-ray and radium treatment were given for one month following the operation 
Five months after the operation, examination revealed considerable enlargement of 
the right lobe The patient was alne and well when last heard from two years 
after the operation 



I ic 41 (Case A164145) —A section through the 
gro s specimen showing extensive In aline and 
fibrous degeneration Compare this with Figures 
38 44 and 46 < 



Fig 42 (Case A 164 145) — A section through the 
den^e portion of the adenoma immediately under 
the capsule Note small embryonic cells arranged 
in lobules and bands with a very small amount of 
stroma (thin-walled blood-vessels) between X100 



Fig 43 (Case A1641451 — \ section from an area 
farther from the capsule than that show n in Tigure 
42 The embryonic cells are larger and m larger 
lobules marked off by cleft formed blood-vessels 
X100 
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PROLIFERATING EMBRYONIC (FETAL) ADENOMA, MALIGNANT 

Case XXVIII (A155669) A man, aged forty-five, had had goiter for twenty years 
with accelerated growth for tw r o years Two partial thyroidectomies had been per- 
formed elsewhere, twelve and seven years before respectively No data w ere obtain- 
able concerning the character of the removed tissue A partial thyroidectomy was 
performed Forty-five grams of tissue w^ere removed Four months later the home 
physician reported that the patient was in good health and working ever} da} 
One year after the operation serious pressure on the trachea w as reported Death 
occurred one year and four months after the operation, following tracheotom} for 
pressure made by a large tumor of the thyroid No necropsv was made and no dat 1 
w f ere obtainable concerning the histology of the tumor or of possible metastasis 



Fig 44 (Case A155669) — A section 
through the small adenoma rcmo\ed at 
the third operation (the first in the Ma\o 
Clinic) The entire nodule made up of 
actnch growing ti*suc 


Fig 45 (Case \ 155669) — A section through the tumor 
showing proliferating cmbr\omc epithelium in «omc irca** 
arranged in lobule* \100 
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PROLIFERATING EMBRYONIC (FETAL) ADENOMA 

Case XXIX (A91228) A man, aged twenty-six, had had a slow growing goiter for 
three years Thyroidectomy was performed, a substernal goiter was partially 
removed Five hundred fifty grams of tissue were removed The patient was 
reexamined one year later Goiter had recurred seven months after the first opera- 
tion, producing marked obstruction during the last three months A second operation 
was performed one year after the first, death occurred one year and eight 
months later 










Fig 46 (Case A91228) — A section 
through fhe gross specimen Almost 
the entire tumor is composed of 
rapidl} grov, mg tissue 


Fig 47 (Case A9I228) — A section through the tumor near 
the capsule embryonic cells are arranged in feebly demarhed 
lobules XI 00 
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NON-M ALIGN ANT ADENOMA 

Case XXXI (A28462) A woman, aged sixty-five, had had a gradually growing 
goiter for thirty years A cvstic adenoma of the left lobe was enucleated Five 
hundred twentv-four grams of tissue were removed The patient has remained 
perfectly well during the eleven years since operation 
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Tig 50 (Case A28462) — A section through the outer portion of the 
thick c> st wall showing embr} ontc cells enclosed in hea\> bands of 
fibrous connective tissue XI 00 
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Case XXXII (A77623) A woman, aged forty-one, had had goiter for fifteen years 
without recent accelerated growth A c\stic adenoma of the right lobe was enu- 
cleated Fifty grams of tissue were removed The patient reports that she is m 
perfect health with no local recurrence of tumor up to eight years after 
the operation 
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I w 51 (Case A77623) — Small embnomc cells in the broad 
connective tissue \100 


bands of hy ahne 
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NON-MALIG\ T ANT cystic degenerating adenoma 

Case XXXIII (A93491) A woman, aged twenty-two, had had goiter for two and 
one half years A cystic degenerating adenoma of the left lobe of thyroid was 
enucleated Si\ty grams of tissue were removed The patient is in good health 
without local recurrence seven years after operation 



Fig 52 (Case A93491) — A. section through the 'wall of the c> Stic thj roid 
showing degenerating epithelial cells with granular protoplasm and shrunken 
nuclei arranged in well defined lobules AlOO 


172 



MALIGNANT TUMORS OF THE THYROID 


DEGENERATING CALCAREOUS ADENOMA 

Case XXXIV (A100637) A man, aged forty-nine, had had goiter for one and 
one-half years The right lobe and isthmus were extirpated and a calcareous ade- 
noma involving almost the entire right lobe of the thyroid was enucleated The 
right lobe projected a few inches beneath the sternum One hundred forty grams of 
tissue were removed from the right, and sixty grams from the left The patient is 
alive and well with no local recurrence up to six years after operation 



Fig 53 (Case A 10063 7) — A section through the periphery of the adenoma 
including the capsule near the calcified area degenerating epithelial cells in 
well-marked lobules XI 00 
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DOUBTFUL 


Case XXXV(A 30296 ) A woman, aged twenty-eight, had had goiter for twenty- 
one years It had not caused trouble until six years before The growth had been 
rapid during the past two years She had lost ten pounds in weight in the past 
year The right lobe and isthmus were extirpated One hundred fifty-six grams 
of tissue were removed The patient returned for examination eight months after 
the operation The goiter had markedly increased in size The left lobe was re 
sected One hundred twenty grams of tissue were removed The patient was 
examined five months after the second operation She was complaining of choking, 
palpitation and dyspnoea, and had lost weight during the last Week Two and one- 
half years after the second operation she reported that she was the same as when 
last examined, still had a choking feeling but was not losing weight Seven years 
after operation she was still having trouble with breathing, but felt better Ten 
years after operation she reported no definite symptoms of recurrence , her gen- 
eral health as good 



Err 


riG 54 (Case A30296) — \ section 
through the right lobe of the th\ 
roid showing small adenomas in- 
cluded in apparently normal tissue 


Tig 56 (CaseA3D296) - — *\ section through another 
small adenoma shown in Figure 54 showing partial- 
ly differentiated embryonic epithelium in lobules 
between heavy bands of fibrous connective tissue 
At first sight this looks like an infiltrated carcino 
ma X10D 








Fig 55 (Case A.3 3296) — \ section through one 
adenoma *?hown in Figure 54 showing partially 
differentiated embry omc epithelium in well marked 
lobuico several of which contain colloid X133 


Tig 57 (Case A33296) — A section through an 
adenoma removed at the second operation fairly 
well differentiated embryonic epithelium arranged 
in lob ales w ith w ell marked vessels between XI 00 
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PROLIFERATING ADENOMAS (WUCHERENDE STRUMA, LANGHANS) 

A careful study of a large series of tumors of the thyroid leads inevitably 
to the conception of the very important part played by proliferating adeno- 
mas as the starting point of malignant tumors of finally varying histologic 
types This has been shown m the preceding illustrations of specimens from 
illustrative cases We are indebted to Langhans for the first detailed de- 
scription of proliferating adenomas, although they had been observed pre- 
viously by von Eiselsberg, Erdheim and many others Langhans' descrip- 
tion is so good that one cannot do better than to lepeat it m part The reader 
should compare the description with the pi ecedmg illustrations, particularly 
Figures 41 to 49 for embryonic types and Figures 36 to 40 for mote differen- 
tiated types 

“Microscopically wuchercnde Stiuma forms large encapsulated, roundly oval or 
somewhat flat nodules which may reach a diameter of ten or fifteen centimeters or 
more The surface is smooth or has fiat projections which are attributable to its 
lobular structure The lobules ha\e a diameter of one to two centimeters and are 
dmded from each other directly under the capsule by penetrating fibrous septa, 
toward the lr tenor they often run together, the septa become perforated Some- 
times they (the septa) are very little developed m the periphery and are suggested 
only by indentations In the centers of the nodules there are very often found more 
or less extensive loosely built connective tissue, somewhat stellate cicatrices The 
reoplastic tissue is soft, often hypertrophic, of only medium transparency and 
accord ng to the blood content gray, red or pale The surface of the cut section is 
smooth or slightly granular 

“The epithelial massds, m fifteen micron sections, show uniform cloudy, finely 
granular protoplasm w r ith very dense rourd nuclei Red outlines between the 
nuclei are to be seen only m places where they are further separated from each other 
In thinner sections the cell outlines can be seen more easily, particularly with oil 
immersion lenses The nuclei are round or slightly oval, the smaller ones measure 
six to eight microns, the larger ones ten and often fifteen microns The latter usually 
show a distinct eosm-red nucleolus The number of chromatin granules and threads 
is moderate The nuclei m general are very numerous and are m contact with 
each other or separated by only a small fraction of their own diameters There 
are also, not rarely, small dark nuclei which are usually lying singly between the 
other nuclei m \ ary mg numbers m the younger parts of the tumor as w ? ell as m the 
center m which they are even more frequent In the region of the central loose 
“cicatrix” they are particularly abundant They also show small clumped, poorly 
preserved mitoses 

“This nuclei-rich protoplasm is divided by septa, of only blood-vessels with 
sinus-like luxnma, into smaller subdivisions Between the septa and the epithelium 
is usually a space, probably the result of retraction of the protoplasm and collapse 
of the vessel walls The subdivisions are polyhedral, roundish compartments or long 
band-hke strips 

“The compartments are developed equally m all directions and have a diameter 
of 200 to 500 microns or even smaller The majority are very regularly polyhedral 
wuth rounded comers When sections are made radially or parallel to the capsule, 
the picture is the same"’ Therefore, they are not cord-like structures but are closed 
off from one another, m this respect being repetitions of normal thyroid vesicles on 
an enlarged scale 

“The band-hke strips vary m their width more markedly than the compart- 
ments Their wudth is usually less than the diameter of the compartments, 100 
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micrors or less Rarely have they even five densely arranged nuclei in their trans 
verse diameter All that are vertical to the capsule of the tumor are parallel to 
each other and can be easily traced from one to several millimeters, in the depths 
they are bound by transverse and oblique short branches 

“Compartments and bands may be present m combination In such cases the 
bands have a very irregular course, being wound m all directions The compartments 
may also be very various, they acquire semicircular sinuosities, become rosetted, 
or form papillae like and finger-like processes, coming out from one or 
several sides 

“The wide septa through the lobules are essentially fibrous 
"The septa between the epithelial compartments and bands have a very char- 
acteristic structure, which is always repeated m the metastasis, and because of that 
fact one may make a positive diagnosis from a small portion They are made up of 
vessels with mere capillary walls Often there is a loose fibrillary adventitia Their 
form is likewise characteristic of these vessels Only very rarely does one see the 
transverse section of the vessel or a round group of nuclei which might correspond 
to the endothelium of a collapsed vessel Always visible lummae are cleft-formed 
and a good many of the polyhedral fields have on each side a single such lumen 
which gaps more or less widely It is a markedly flattened sinus like vessel re- 
sembling in some respects the blood-vessels of many sarcomas which also form small 
spindle shaped or stellate clefts 

“Normally there may be smaller lacuna-like formations, ‘sinusoids * 

"Stages are noted in which all of the previously solid compartments and bands 
have been changed to numerous small round gland vesicles Often the vesicles are 
so dense that one can see the dividing septa only on high magnification The septa 
having been changed they now are nucleolar instead of solid cell masses, a number of 
pure epithelial hollow spheres, each one of which is surrounded by only ore la>er 
of cells which lie mere or less loosely near each other and without any vessel-con- 
taining septum between them These pictures are particularly important 

"Colloid is found even in the gland vesicles, first in the form of a uniformly 
small line stained with eosm which outlines the protoplasm from the lummae, or 
m the form of a crescent which fills one-half or two-thirds of the lumen and wuth 
its pointed ends surrounds the entire periphery of the latter 

"Therefore, in the final stage of the process a new tissue is built that greatly 
resembles normal thyroid tissue and still more accurately resembles the tissue of a 
colloid Struma Therefore, for vrucherende Struma the first stage of the large solid 
cell masses and the final stage of groups of loosely lying gland vesicles without 
dividing septa are of great importance 

"I have assumed that the earlier stages are on the periphery and the later ones 
in the center of the nodule 

"In wuicherende Struma we have a structure which in its regularity recalls a 
normal organ that is undergoing development, in the periphery the solid cell mass 
which disintegrates toward the interior into smaller cords and then into gland vesi- 
cles with one-layered epithelium and sometimes with colloid We have, therefore, 
a tissue that is constantly being transformed In addition we have a vessel with a 
characteristic form, arrangement, structure of walls and relationships to epithe- 
lium In its architecture, wmcherende Struma resembles the normal organ much 
more than it resembles carcinoma 

“Is it formed, as is assumed to be the case in all malignant struma, on the basis 
of colloid nodule which suddenly begins to grow and increases m size and m con- 
sistency only as a result of severe stretching of the capsule? I have seen 

no pictures which proved the origin of neoplasmic cells from the epithelial cells of the 
gland vesicles The general theory regarding the ongin of malignant strumas from 
accompanying colloid strumse finds no basis m my investigations The facts can 
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be better understood if we assume that the wucherende Struma is such from the 
very beginning, that even in the earliest stages it consists of solid cell masses and 
that therefore it is to be traced back to that fetal period m which no gland vesicles 
had been formed and only solid cell masses are present The process which takes 
place m wucherende Struma is certainly an incomplete parallel to that of the normal 
development of the thyroid You may regard it as a delayed development from 
fetal rests 91 

BIZARRE GROWTHS IN DISTANT ORGANS 

Previous observers have noted the occasional occurrence of malignant 
tumors composed of thyroid tissue growing m regions distant from the thyroid 
with total absence of any appearance of malignant tumor in the thyroid it- 
self The senes of 290 cases herewith presented contains only one case of 
this kmd (Case A300801), a woman, aged thirty, who came to the Clime with 
a history of penodic haemoptysis — “vicanous menstruation ” Rsntgenograms 
showed a nght-sided mediastinal tumor about 7 cm. in diameter, not con- 
nected with the circulatory mechanism A provisional diagnosis of mtra- 
thoracic thyroid was made Operation was refused Thyroxin was ad- 
mistered and very effectively controlled the hemorrhages for six months, 
after which time they recurred The patient returned for examination one 
and one-half years after she was first seen The tumor had materially en- 
larged and the patient was in extremis The mediastinum was explored but 
no attempt was made to remove the growth The patient died one week 
later At necropsy a tumor of thyroid tissue of the embryonic adenoma type, 
7 cm in diameter, completely encapsulated, and encroaching on the right 
bronchus was found The thyroid itself was normal except for one small 
degenerating adenoma, about 1 cm in diameter, which did not appear to be 
malignant Tumor tissue was not found elsewhere in the body This was 
apparently an instance of the overgrowth of fetal tissue which had probably 
been misplaced into the lung in the embryo 

Not rarely the epithelial cells in the thyroid tissue of metastases are not in 
the same stage of development as that m the original tumor in the thyroid. 
A good illustration of this is found m Case A355859, of the senes of 290 cases, 
a man, aged sixty-two, who came to the Clinic in extremis and died two days 
afterward Necropsy showed the lungs, pleura, liver, and abdominal lymph 
nodes filled with extensive metastatic deposits of tumor tissue, the cells of 
which in their size, staining and arrangement resembled those m proliferating 
fetal thyroid The thyroid itself was the site of an extensive malignant tumor, 
most of the tissue of which was composed of cells fairly well differentiated 
toward the adult type 

RECURRING THYROID TUMORS OF DOUBTFUL MALIGNANCY 

The senes of 290 cases contains three or four instances of young persons 
with rapidly proliferating tumors of the thyroid which histologically are 
either fetal or partially differentiated adenomas which recur rapidly and 
extensively and yet throughout long penods show no signs of metastasizing 
(Case XXXV (A30296) Figs 54 to 57) One should be warned in diagnosing the 
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condition shown in Figure 56, an infiltrating adenocarcinoma The histology 
of the tumors in the other cases usually resembled that shown in Figures 55 
and 57, but though recurrences have been frequent throughout periods of 
from eight to fourteen years, there is still no evidence of metastasis 
HYALINIZATION, FIBROSIS, CALCIFICATION AND HYDROPIC DEGENERATION 

There can be no question but that many proliferating embryonic ade- 
nomas, which apparently start on their way toward malignancy, become 
impeded in their active overgrowth, reduced and finally degenerate, either by 
hyalimzation, fibrosis, calcification or hydropic change Good illustrations 
of this are seen in Cases XXX to XXXIV (Figs 48 to 53), in which the relative 
amounts of connective tissue and parenchyma should be noted, as well as the 
cells with small, cramped, irregular nuclei without mitosis The pathologist 
must take this possibility into account m his advice to the surgeon, but a pro- 
liferating adenoma in a patient of cancer age should not be considered benign 
unless the process of degeneration is very extensive and thoroughly overbal- 
ances the proliferation The gross appearance of the tumor, the thickness and 
integrity of the capsule, the relationships of the capsule and fibrous septa 
to the parenchyma, the presence or absence of hyalimzation, fibrosis, calcifi- 
cation and anemic or hydropic degeneration, the character and arrangement 
of the parenchymal cells, and the presence or absence of mitotic figures must 
all be taken into account 

SUMMARY 

1 The paper presents an analysis of the literature and a summary of the 
data on 290 patients with malignant tumors of the thyroid who have been 
examined in the Mayo Clinic up to December 31, 1920 

2 Malignant tumors of the thyroid are much more frequent than is 
generally beheved Their correct chmcal diagnosis is frequently missed 
(a) because they may have periods of development of from five to fifteen 
years and patients are not followed up long enough after operation, and (b) 
because not infrequently the tumor in the thyroid itself is relatively small 
and the character of metastasis is not determined, owing to the rarity 
of necropsies 

3 Pathologic diagnosis is difficult owing to the great variation in 
the histology of the tumor tissue and its resemblance to that of 
non-malignant processes 

4 There has been a marked failure of American surgeons to report m the 
literature their cases of malignant tumors of the thyroid, this should 
be corrected 

5 Insufficient observations are at hand for determining the 
geographic incidence 

6 The age incidence at the date of diagnosis is greatest in the fifth decade 

7 The distribution by sex is about one man to two women 

8 Patients usually seek medical advice on the occasion of recent rapid 
growth in a long-standing nodular tumor of the thyroid Some give histones 
of slow continuous growth 
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9 Early thorough operations give a fair percentage of cures Palliative 
operations in late cases with extensive local involvement are warranted 

10 Pathologic diagnosis must take into account the usual development of 
malignant tumors of the thyroid from proliferating embryonic adenomas 

n A series of photographs of specimens, gross and microscopic, of thirty- 
five illustrative cases is presented with brief clinical and pathologic notes to 
serve as an atlas m assisting the pathologist m diagnosis 

12 The pathologist must be thoroughly familiar with the characteristics 
of proliferating adenomas, as first descnbed by Langhans, m all their stages 

13 The pathologist must be on the lookout for the possible relationship 
of bizarre metastatic growths of tumors of the thyroid 

14 The pathologist, m his diagnosis for the guidance of the surgeon 
must consider the relative preponderance of proliferative and degenerative 
processes m the tumor, but a proliferating adenoma m a patient of cancer 
age should not be considered benign unless the process of degeneration is very 
extensive and thoroughly overbalances that of proliferation 
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CLINICAL EXPERIENCE WITH SYNER GISTIC ANALGESIA 
By James T Gwathmey, M.D 

AND 

James Greenough, M D. 
of New York, N Y 

The object of the research upon which this report is based was to find a 
more satisfactory meth od of inducing andmaintaimng analgesia and anaesthesia 
than exists at present The fact that so many surgeons are using local, sacral, 
or spinal analgesia would seem proof to even the casual observer that the 
present methods are not satisfactory From the introduction of ether and 
chloroform to the present time, surgeons and anaesthetists have been prone 
to contend for one anaesthetic or method, in preference to using a combina- 
tion of anaesthetics or methods This uncompromising attitude is well 
illustrated by the fact that in the Massachusetts General Hospital chloroform 
anaesthesia is practically never used, while in some parts of Scotland nothing 
but chloroform is used If Sir James Y Simpson had successfully demon- 
strated chloroform in the Massachusetts General Hospital and if Morton 
had successfully demonstrated the use of ether in Scotland, the situation would 
probably be reversed today Advocates of “straight” nitrous oxide and oxy- 
gen anaesthesia are probably responsible for more deaths than are the advo - 
cates of any one anaesthetic or single method Advocates of “straight 
ether” are entirely responsible for the unsavory reputation of ether When 
a patient is saturated with nitrous oxide, with sufficient oxygen to maintain 
a satisfactory anaesthesia, he is bordering on or may be m the danger zone, 
and the next step will be respiratory arrest and death 

When a patient is saturated with warm oxygenated ether vapor (the 
safest and best method of administering ether) to the same degree of relaxa- 
tion as one saturated with nitrous oxide and oxygen, he is much further 
removed from the danger zone than is the nitrous oxide and oxygen patient If a 
sedative, such as morphine, is given as a preliminary, and if the anaesthesia 
is intelligently continued by the administration of either nitrous oxide and 
oxygen or ether, the patient is im m ediately removed much further from the 
danger zone If now the patient is given the highest possible safe physiological 
dose of morphine (average adult gram) and the nitrous oxide and oxygen 
administered only for unconsciousness, the patient is separated from the 
danger zone by the second and third stages of anaesthesia, « e , the patient is 
held between A and C, as represented in the following chart, which shows 
the comparative safety of the methods just described 
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Nitrous 

SYNERGISTIC ANALGESIA Ether oxide and 

anaesthesia oxygen 
alone anaesthesia alone 
A Analgesia B ist stage C and stage D 3rd stage E Danger Zone P G 
A Commencement of anaesthesia 

A B Analgesia 
B C First or excitement stage 
C D Second stage 

D E Third or surgical stage — the usual stage in which operations are 
performed with inhalation anaesthesia 
E F Danger zone 
F Respiratory arrest 
G Death 

The difficulties experienced with the usual inhalation anaesthesia are the 
lack of relaxation essential for many surgical procedures and the after-effect 
of nausea, vomiting, and gas pains, mduced by the morphia By the addition 
of magn esium sulfate to the preliminary morphine medication, a better relaxa- 
tion is obtained and the nausea, vomiting, and gas pams are much reduced, 
if not entirely eliminated If, on the other hand, no allowance is made by the 
anaesthetist, and if a state of anaesthesia is superimposed upon the state 
induced by preliminary medication, the patient is immediately plunged into 
the danger zone and possibly into a condition of shock from the inhalation 
anaesthetic If the same degree of relaxation can be obtamed with perfect 
safety by transferring the patient to the first stage of inhalation anaesthesia, 
thus removing him from the danger zone by two stages, one should not hesi- 
tate to abandon the established ideas of anaesthesia, and to accept the new 
method, ^ e , analgesia with unconsciousness This condition is approxi- 
mated by using morphine with magnesium sulfate as the analgesic, and induc- 
ing unconsciousness with mtrous oxide and oxygen 

In a previous paper 1 , it was stated that when magnesium sulfate, 1 to 2 cc 
(25 per cent chemically pure), is used with morphine — 1/12 to 3/8 gram — 
instead of plain water, and given by hypodermic, the value of the morphine 
is increased 50 to 100 per cent , that is, “ one hypodermic will do the work of 
from two to four ” This was illustrated by stating that this hypodermic 
“will abolish pam for two, three, or four times as long as morphine given 
alone ” This fact was obtamed from bedside observation and can be easily 
verified by any one usmg magnesium salts 2 5 per cent C P mstead of sterile 
water with morphme for the relief of pam But jMi is not made equivalent to 
y gr or y to y, or % to or % to V& By either mcreasmg or repeatmg 
the dose of morphme with sterile water, its action is intensified but not pro- 
longed, as when used with the magnesium salts Furthermore, when the 
morphme with sterile water is repeated the possibility of nausea, vomitmg, 
and gas pams is very greatly increased Cushny 2 states, “Its (morphme) 
injection is occasionally followed by some nausea, which ts much more f re- 
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quently present dunng recovery from the drug ” Evidently the effect of the 
magnesium salts abolishes this late untoward effect of morphine It is well 
known that the preliminary administration of morphine abohshes the excite- 
ment or struggling stage and is a potent factor of safety, since over 90 per cent 
of all deaths occur m the first five minutes of any inhalation anaesthesia 
This preliminary medication renders the anaesthesia easier, smoother, and 
safer The nausea and vomiting, as already stated, come on later, and some- 
times are most disastrous In favor of morphme, Cushny 2 states “It has 
little direct action on the circulation in man, the blood pressure remains high 
It is not contra-indicated in Bnght’s disease of the kidney, as it is not excreted 
in the urine ” Meyer and Gottlieb 8 state. “Perception of pain is dimin ished 
by doses which scarcely affect the motor centers, and which have no appreci- 
able influence on the perception of ordinary sensations ” These observers 
hold that “scopolamine is not an analgesic, and yet the combined administra- 
tion of small doses of morphine and small doses of scopalamine, which by 
themselves produce hardly any effect, results essentially in an exaggeration 
of the effects of morphine ” The synergism of morphine and scopalamine, 
morphme and atropine, and morphme with all the general anaesthetics is 
well known The synergism of morphme, and magnesium sulfate is now 
partly understood The prolonged analgesic effect, with absence of untoward 
effects, such as abdominal distention, headache, and post-anaesthetic vomit- 
ing, constitutes a distinct advance in the technique of anaesthesia 

The possible explanation of the mcreased value of morphme, may be that 
the magnesium simply holds the morphine in contact with the nerve tissues 
longer than the morphme can retam that contact alone, or we may assume 
that each of the agents used affects m a different way the same part of the 
central nervous system, or that each of them has an affinity for special nerves 
or centers, and that the combined result or synergism is safer and at the same 
time more powerful than that of any one of them used alone 

Whether the above explanations are or are not correct, the fact 
of the mcreased value of morphme with magnesium sulfate can be easily 
verified or disproved 

The following case illustrates the prolonged effect of morphme when used 
with minimum amounts of magnesium sulfate and is taken from the service 
of Dr A V S Lambert at the Presbyterian Hospital, New York, N Y , as 
are all the other cases reported m this paper 

No 46241 F — Badly lacerated wound of leg, gas infection, opened 
wide December first, gastrocnemius severed 

December Duration, hours 

and 1 isam Morphia 1/5 MgSo4, 2cc 25%, quiet until 5 sH 

6 15 am Morphia 1/12 MgSo*, 2CC 25%, no pain all day 18 
The magnesium was now discontinue d Morphme alone used 
3rd 1 30 p m Morphia 1/6, pam m two hours 2 

325PM Morphia 1/6, pam at 6 40 3^ 

The magnesium was again added to the morphme 
6 55 p m Morphia 1/6, MgSo4 25%, 2cc No pam till next day 23 
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4th 500PM Morphia 1/ 10 MgSo4, 2CC 2 5%, no pain till next ami; 

5th 10 15 a m Morphia 1/ 10 MgSo 4 , 3CC ,25%, quiet all day 10 
815PM MgSo 4 3CC , very good night 19 

6th 3 50 p m MgSo 4 3CC ,25%, severe pain after 3 hours 3 

615PM Morphia 1/8 MgSo 4 2cc ,2 5% jerking of leg in 2 hours 2 
9 15 p m Morphia 1/8 MgSo 4 2cc , 25% quiet night 19 

The patient required one hypodermic of morphia i/ioto 1/6 and 
MgSo 4 2cc 25% each day after this until December 13th Codeine 
and morphia alone did not give relief 

In the paper already referred to, it was stated that “Magnesium sul- 
phate (from 6 to x 5 cc ) given by hypodermic injection two hours before opera- 
tion, followed by morphine sulfate hypodermatically (from 1/12 to gram) 
one hour before the operation, when supplemented by nitrous oxide and 
oxygen (the oxygen being employed in a much higher precentage than usual) 
gives a safer and better relaxation than when ether is used ” 

While the magnesium sulfate synergizes with the morphine, prolonging 
its action, it deepens the action of the nitrous oxide, thus permitting the main- 
tenance of a satisfactory narcosis without the use of ether We now use 30 
to 50 cc of a 25 per cent solution of magnesium sulfate, this is diluted with 
sterile water, q s , 300 to 500 cc , and given as a hypodermoclysis — startmg 
two hours before and finishing one and a half hours before the time for opera- 
tion The morphine is given m 3 ^-gram doses, hypodermatically, at twenty 
to thirty minutes intervals — the first dose being given one and a half hours 
before the operation Three-eighths of a gram is the usual amount If an 
ldiosyncracy is present, it reveals itself before the time for the third dose, the 
patient being thus safeguarded from an overdose 

Where great relaxation is not required, H-gram of morphine m 1 to 2 cc 
of magnesium sulfate, repeated twice, and supplemented by nitrous oxide 
and oxygen, is sufficient for a satisfactory narcosis, 1 e , the patient is per- 
fectly quiet and is pink at all times 

We started with the supposition that it was best for the patient to be 
conscious, if possible, during an operation and that robbing him of conscious- 
ness was in itself somewhat of a shock The patients themselves, however, 
have compelled us to reverse this opinion The majority of them prefer to be 
unconscious during an operation of grave import On this point Keen 4 
states “The ideal anaesthetic will not be one which will abolish pain with- 
out abolishing consciousness To have the patient aware of surgical emerg- 
encies which test even a veteran operator’s skill and resources to the utmost 
would frequently invite death by the terror which it might occasion The 
ideal anaesthetic will abolish pain by the abolishment of consciousness, but 
without danger to life ” 

Whether conscious or unconscious, however, the patient is better pro- 
tected from pain impulses by the use of some local analgesic with all anaes- 
thetics, since neither morphine, magnesium sulfate nor rutrous oxide and 
oxygen, ether nor chloroform seem to have any effect upon the cutaneous 
nerves, except when administered to the point of saturation 
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Cushny 2 holds that “The peripheral muscles and nerves are unaffected by 
morphine in any except overwhelming doses ” The following cases indicate 
both the amount and the time, as well as the effects, of the synergistic method 
Case I — Carcinoma of rectum — Sacral approach — removal of lower 
part of sacrum and coccyx 

Male, age sixty-one (48230), large, heavy, chrome aortitis and chronic 
bronchitis 

630 — 10 cc MgSo4 2 5 per cent subcutaneously 
7 00 — MgSo4 1 s cc Morphia gr 1/8, Chloretone supp gr x 

7 30 — MgSo4 x s cc Morphia gr 1/8, Chloretone supp gr x 

8 00 — MgSo4 x s cc Morphia gr 1/8 
Operation 8 5otoio20 

N2O and O2 administered 
Pulse Chart 



6 Hours post-operative Pulse 96 ( 

Respiration 16) 

10 Hours post-operative Pulse 90 ( 

Respiration 20) 

Remarks Patient had wonderfully good effects from above medica- 
tion Relaxation good Breathing as in natural sleep Amount of gas 
decreased, and oxygen increased Pulse good and full throughout 
Respiration normal No nausea No vomiting No sedative until 
next day, 12 45 pm 

Case II — Carcinoma of rectum — Excision of rectum and colostomy 
Female, age forty-three (48384), small anaemic woman, poor surgical 
risk, apprehensive before operation 

7 30 a m 12 cc 25 per cent MgSo4 subcutaneously 

8 30 a m Morphia gr 1/8, Chloretone suppository, gr x 

8 50 A m Morphia gr 1/8 

9 10 a M Morphia gr 1/8 
Operation 947 toii28 

8 Hours post-operative Pulse 108) 

Respiration 12 ( 

12 Hours post-operative Pulse 122) 

Respiration 24 \ 

Pulse before operation 140 
Pulse during operation 140 to 152 
Pulse after operation 130 to 152 
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Remarks Respirations were 8 before abdomen was opened, kept up 
to 1 6 during abdominal work, but fell to 6 dur ng closure of wound 
Respirations again stirred up by perineal work, and fell again at end 
of operation Respirations io when leaving operating room Ex- 
cellent analgesic effect Perfect relaxation No nausea No vomiting 
Pulse Chart 



Infusion 1200 cc normal salme during operation and transfusion, 500 
cc of blood at 3 30, as a prophylactic measure, owing to poor condi- 
tion of patient before operation and the severe operative procedure 
8 00 p m Pulse 108, respiration 12 

Sedative next day at 2 30 p m Uneventful recovery This is the 
first and only case of slowing of respiration and was apparently 
an idiosyncrasy, 

Case III — Incarcerated inguinal hernia — intestinal obstruction 
Male, age forty-nine (48129) average build, vomiting before opera- 
tion 

11 20 p m MgSo4 4 cc 25% morphine gr 1/6 by hypodermic 
1135PM MgSo4 4 cc 25% morphine gr 1/6 by hypodermic 

Operation 11 50 to 12 45 Anaesthesia gas and oxygen Good 
relaxation, no ether required Slight nausea, vomited 60 cc brownish 
fluid Slept all night — medication required morphia gr 1/5 the next 
night 

Pulse Chart 



12 Hours post-operative Pulse 64) 
Respiration 24S 


190 




CLINICAL EXPERIENCE WITH SYNERGISTIC ANALGESIA 


Case IV — Acute appendicitis 

Male, age eighteen (48189) nephritis and acute rhinitis 
1135PM 2cc MgSo4 25% morphia 1/12 by hypodermic 

11 50 a m 2 cc MgSo4 25% morphia 1/12 luminal gr 1 by mouth 

12 05 p m 2 cc MgSo 4 25% morphia 1/12 
Operation 12 25 to 1 34 

Novocain — later — N2O +O2 
Pulse Chart 



7 Hours post-operative Pulse 124 { 

Respiration 30) 

11 Hours post-operative Pulse 120/ 

Respiration 24) 

Remarks Anaesthesia, novocain and nitrous oxide and oxygen 
Skin incision made without anaesthetic Novocain necessary in lower 
muscle layers Continuous pain after getting into peritoneum Gas- 
oxygen given, very good relaxation with low per cent of gas No 
nausea No vomiting Sedative 1 45 a m next night 
In each of the above cases the surgeon stated that the relaxation was 
very much better than in similar cases when no magnesium sulfate was used 
and was comparable to the relaxation under full ether ansesthesia 

The next few cases illustrate the use of MgSo 4 and morphine alone, with 
local analgesia for the skm 
Case V — Direct Hernia 

Male, age thirty-three (48343) , strong robust young man 

7 40 am MgSo4 2 s per cent 2 5 cc subcutaneously 

8 00 a m Morphia gr 1/8 
8 20 am Morphia gr 1/8 

8 30 a m Chloretone suppository, gr xv 

8 40 a m Morphia gr 1/8 

9 00 a m Morphia gr 1/8 
Operation 836 to 1036 

Pulse Chart 


ID 20 3D 40 50 lhr 10 20 
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6 Hours post-operative Pulse 84 ) 

Respiration 24 ) 

10 Hours post-operative Pulse 84 ) 

Respiration 28) 

Remarks Patient complained of no pain during operation Slight 
burning noticed twice during closure Facial expression remained 
placid Skin suture felt like pin-pnck Novocain used m skin No 
nausea or vomiting No sedative at any time 

Case VI — Hernia, direct Male, age sixty-four (48907), average size 
and build, tuberculosis of lung 
830AM 30 cc 25 per cent MgSo4 subcutaneously 
845AM Morphia, gr 1/8 
9 00 a M Chloretone suppository, grs xv 
Cannabis indica, p o gr 1 

9 15 a M Morphia hypo gr 1/8 

10 30 a M Morphia, hypo, gr 1/8 
Operation 10 35 to 11 08 
Novocain used 



6 Hours post-operative Pulse 72 \ 

Respiration 20 j 
10 Hours post-operative Pulse 78 1 
Respiration 22 / 

Remarks Small amount of novocain infiltration for skin and neck 
of hernial sac Duration, 33 minutes Remaining procedure pain- 
less Complete relaxation No nausea No vomiting No post- 
operative sedative Pulse 80 at start, rose to 84, and dropped to 72 
Pulse 72, respiration 18, on arriving at ward 

In not a single instance was there any laxative effect from the magnesium 
sulphate, and the absence of gas pains was most noticeable The absence 
of nausea and vomiting m nearly all these cases and the length of time after 
the operation before a sedative was required, seem to prove (1) That nausea 
and v omi ting are reduced as far as it is possible to do so by the anesthetic 
agents, and (2) that the amount of morphine or sedative m any given case is 
also reduced to a minimum In other words “wound pain” almost invariably 
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is a thing of the past, the patients being earned through the pain zone easily 
and comfortably, without any further administration of morphine 

The two following tables, compiled from the charts of the Presbyterian 
Hospital, would seem to prove this contention 

Patients receiving 25% MGS04 (5 to 30 c c ) 


No, 

Operation 

Sex 

Time of post-operative sedative 

1 

Direct hernia 

Male 

None 

2 

Double inguinal hernia 

Male 

32 hours 

3 

Carcinoma of rectum 

Male 

29 hours 

4 

Carcinoma of rectum 

Female 

28 hours 

5 

Acute appendicitiS'gen peritonitis 

Female 

30 hours 

6 

Incarcerated hernia 

Male 

24 hours 

7 

Chronic appendicitis 

Female 

17 hours 

8 

Acute appendicitis 

Male 

13 hours 

9 

Carcinoma of stomach 

Male 

13 hours 

10 

Ischiorectal abscess 

Female 

12 hours 

11 

Chronic appendicitis 

Male 

12 hours 

12 

Chronic appendicitis 

Male 

12 hours 

13 

Chronic appendicitis 

Female 

10 hours 

14 

Chronic appendicitis 

Male 

5 hours 

15 

Inguinal hernia 

Male 

4 hours 

16 

Lacerated wound of leg 

Female 

3 hours 


Total elapsed time 


244 hours 


Average time 


16 hours, 16 minutes 


Parallel Series of Cases Without the Synergists 

No 

Operation 

Sex 

Time of administration of sedative 

1 

Ischio-rectal abscess 


None 

2 

Carcinoma of rectum 


None 

3 

Hernia 


15 hours 

4 

Incarcerated hernia 


10 hours 

5 

Chronic appendicitis 


3 hours 

6 

Acute appendicitis 


2 hours 

7 

Chronic appendicitis 


6 hours and 12 hours 

8 

Double hernia 


3# hours and 12 hours 

9 

Left mgumal hernia 


3 hours and 10 hours 

10 

Chronic appendicitis 


2 hours and 14 hours 

11 

Carcinoma of rectum 


2 hours and 9 hours 

12 

Chrome appendicitis 


1 y z hours and 8 hours 

*3 

Carcinoma of stomach 


1 hour and 18 hours 

14 

Acute appendicitis 


y z hour, 2,6 and 12 hours 


Total elapsed time 


49 X hours 


Average time 


♦ 4 hours, 6 minutes 


The average time after an operation for the administration of a sedative 
is 16 yi hours with the synergists and 4 hours 6 minutes without this aid 
The patient is comfortable four times as long with the synergists as without 
them, and receives less morphine 

With the synergists, the appetite is better on account of the absence of 
wound pain and absence of gas The normal appetite and absence of gas pain 
means a marked shortening of the convalescence as well as a much more 
agreeable one 

Without the synergists, there were 10 cases requiring supplementary 
sedatives — not including the first sedative — one of the cases having three 
13 193 



GWATHMEY AND GREENOUGH 


repetitions With the synergists, there were no repetitions within twenty- 
four hours after the administration of the first sedative 

One of us (J G ) assisted or operated in the large majority of the cases 
and can fully substantiate the statement of Lambert that relaxation 
with nitrous oxide, oxygen, and the synergists is just as good as without 
nitrous oxide, oxygen, and ether 

It may be possible, that with improved technique the total amount of 
morphine used in any given case may be still further reduced The fact that 
post-operative nausea and vomiting, and wound and gas pain are practically 
eliminated, is most important In the light of our present experience, these 
dreaded sequelae of the anaesthetic and the operation can be entirely averted 
Further illustrating the value of magnesium sulfate, compared with 
other anaesthetics, W E Burge 5 , working m the Physiological Laboratory 
of the University of Illinois, to determine how anaesthetics decrease oxida- 
tion, found that "Narcotics of widely different constitution, such as chloro- 
form, ether, nitrous oxide, and magnesium sulfate, decrease the catalase 
of the blood parallel with the increase in the depth of narcosis A very power- 
ful anaesthetic, such as chloroform, decreases the catalase more quickly and 
more extensively than does a less powerful anaesthetic, such as ether Slowly 
acting anaesthetics, such as magnesium sulphate, decrease accordingly the 
catalase of the blood more slowly than a quickly acting anaesthetic, such as 
nitrous oxide ” 

TIME IN MINUTES 



While synergistic analgesia — the analgesia obtained by the reciprocal 
augmentation of the action of drugs upon each other — is still but slightly 
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understood, yet the sum total of the results is so overwhelmingly m its favor, 
as compared with any method of inhalation anassthesia, that we have no 
hesitation in submitting these data at the present t un e 

SUMMARY 

1 Morphine and magnesium sulfate synergistically used give good 
relaxation when supplemented with (a) Nitrous oxide and oxygen to abolish 
consciousness and for its added analgesic effect, (b) Or by using a local 
analgesic for the skin and peritoneum 

2 Nausea and vomiting, wound and gas pain are reduced to a minimum 
and quite often entirely eliminated 

3 When morphine is given as a preliminary to any inhalation anaesthetic, 
its good effects are observed m the induction, almost entirely abolishing the 
stage of excitement The nausea and vomiting occur as the patient is emerg- 
ing from the inhalation anaesthesia By using magnesium sulfate with the 
morphine, the good effects secured m induction are retained, the nausea and 
vomiting are eliminated, a stage of analgesia bemg substituted 

4 Morphine and magnesium sulfate give relief from pain either im- 
mediately post-operative or at other times for a much longer period than 
morphia alone 
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CERTAIN FUNDAMENTAL LAWS UNDERLYING THE SURGICAL 
USE OF THE BONE GRAFT 

By Fred H Albee, M D 
of New York, N Y 

No subject has been discussed more extensively in our recent surgical 
congresses and dunes than the various uses of the bone graft The theones 
advanced as a result of laboratory researches have been many The amount 
of literature which has been written on the subject of pseudoarthrosis has 
been voluminous Unfortunately, however, for the true solution of this 
problem, the condusions offered m many of these discussions and reported 
experimental findings have been immature, or based upon false premises, 
or upon meagre inadequate observations, and the information presented 
consequently misleading This has been due, no doubt in part, to the exi- 
gencies of the times and to the necessity in our military services of calling 
upon the assistance of men never heretofore mterested m this work, or those 
frequently, alas, unqualified by experience or by mental training and adapt- 
ability to do justice to these serious problems As the necessity of the proper 
observance of fundamental biological, physiological and mechanical laws is 
more strikingly illustrated in the application of the graft to pseudoarthrosis 
than any other, the discussion in this paper will largely centre around this 
subject, although it will apply equally in the use of the graft for any 
purpose whatsoever 

In the entire realm of surgery there is today no subject of more intense 
interest to the profession, nor of greater importance to the patient himself, 
than a consideration of the proper treatment of pseudoarthrosis, with or 
without loss of bone The treatment of this stubborn condition centers 
almost exclusively about the employment of the bone graft The great 
numbers of such unfortunate cases resulting from traumata of the recent 
war have emphasized the seriousness of the situation In France alone, the 
author was recently informed, there are over 20,000 cases of pseudoarthrosis 
awaitmg operation All of which originated in the great war No estimate 
has been attempted m the United States, but undoubtedly the number in 
this country is very great, especially if ununited fractures of the hip 
are included 

Among the great variety of methods which have been tried m the past 
in the correction and treatment of pseudoarthrosis have been included numer- 
ous experimental attempts to stimulate bone growth, such as the injection 
into the site of the lesion of blood taken from another part of the patient’s 
body, the Bier hyperemia, deep massage to promote healthy circulation, or 
the internal administration of medicaments Triple calcium phosphate has 
been used by the author locally in early cases with success (see Albee, 
Annals of Surgery, January, 1920) In cases of psuedoarthrosis 
of the tibia or femur, various modes* of bracing the lower extremity 
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have been tried, with the purpose of allowing weight-bearing and function to 
exert a special stimulus to bone proliferation 

Operative measures have also been attempted in the treatment of this 
condition, such as plastic procedures on the bone fragments themselves, 
consisting of “step-up” operations, in which the freshly cut bone of the 
fragment ends were brought together In other plastic work, the fractured 
fragments have been brought into closer apposition, with extensive removal 
of bone at operation with its consequent unnecessary shortening, for the 
purpose of contacting the more active bone-growing tissues, this was done 
m accordance with the theory that the etiological factor in pseudoarthrosis 
might be traced to some local inability to grow bone in the ends of the 
fragments. 

The introduction of foreign substances, such as metal plates, wires, nails, 
etc , has been also made m an attempt at correction, frequently m con- 
junction with operative procedures such as the foregoing The disadvantages 
of usmg metal to hold unumted bone fragments m place cannot be emphasized 
too strongly, as an additional fixation agent to the bone graft is absolutely 
contraindicated For some years it has been an established fact that metal, 
when inserted into healthy, well-nounshed bone will cause absorption of the 
bone it comes m contact with, if it is a destroyer of healthy bone tissues, how 
much greater must be its destructive influence when it is brought into con- 
tact with the free bone graft before and during the penod of the establish- 
ment of its blood supply ' The metal plate is distinctly contraindicated as a 
supplemental fixation agent to the graft When used in this way it exerts 
the destructive influence of a foreign body on local bone cells It interferes 
with internal primary union and causes an exudate in the region of or about 
the graft, thus senously interfering with the local circulation and conse- 
quently impairing the nourishment to the graft and the bone ends Also, 
by its introduction the graft is robbed of that most valuable stimulus to 
normal metabolism and bone growth which is afforded by the graft bearing 
mechanical stress The importance of this very influence upon detached 
blocks of bone cells or unimpaired skeletal bones cannot be too strongly 
emphasized In extreme cases of infantile paralysis the dimunition of mechani- 
cal stress will m part cause the bone cortex to become one-fourth its normal 
thickness, it wall cause all the diameters of a skeletal bone, otherwise unim- 
paired, to become less than normal The same phenomenon is true also in 
unumted fractures with loss of bone, etc On the other hand, the presence of 
mechanical stress wall cause an almost proportional increase in the diameters 
of a Sandow’s bone, or it will cause a graft of any length of only one-third of 
an inch or less in diameter to grow back the full diameter of an adult femur 

The inadequacy of such methods as the foregoing m the treatment of 
pseudoarthrosis is indicated by their very number and variety Dunng the 
past twelve years, the author has closely studied many cases in which one 
or more of these forms of treatment had been earned out As a result of his 
observations, it is his firm conviction that all such non-operative procedures, 
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and particularly those involving the introduction of metal, have no place in a 
consideration of the proper treatment of pseudoarthrosis The bone-graft 
operation is the only method offering a solution of this problem, and the inlay 
type of techmc is the most trustworthy one These conclusions are based 
not only upon data resulting from extensive animal experimentations, but 
more particularly upon a senes of more than two thousand bone-graft opera- 
tions personally performed on the human subject 

In pseudoarthrosis, we have loss of osteogenetic activity at the ends of 



Fig i — Diagrammatic drawing to illustrate the requisite apposition of bone layers of graft with cor- 
responding parts of host-bone in the bone graft treatment of pseudoarthrosis in this case with loss of bone 
These proper relationships of graft-layers with host-layers can be satisfactorily secured only when the 
graft is inserted by the tnlay techmc 

In this illustration a is the inlay graft inserted m the host fragments indicated by x Portions of the 
host fragments indicated by i * have been schematically removed for the purpose of disclosing the interior 
structures and relationships 

It is necessary as shown in this drawing that the graft be of sufficient length to extend well beyond the 
ebumated area of the host fragment ends (indicated by c) so that it may come in generous contact with the 
healthy vascular host marrow indicated by b * 

This relationship is further illustrated in 2 a cross section made at d, which shows the inlay graft c in 
place with its marrow b f in generous contact with the host-marrow b A second cross section 3 has been 
made at e through the obumated ends of the host-fragments indicated at c This demonstrates the inlay 
graft a with its marrow 6 ' in place in the gutter in the ebumated ends of the host-bone which has been made 
sufficiently deep to receive the graft The marrow as shown in 3 not only serves as an osteogenetic force 
but on account of its continuity from one host-fragment to the other it forms an important vascular and 
osteogenetic conducting bridge The arrows in 1 and 2 indicate the direction of blood supply from the host- 
marrow b to graft marrow b' 

The cross sections 2 and 3 show also the cabinet-maker fit of the inlay graft a with the host This not 
only affords mechanical fixation of parts but also favors the stimulation to bone growth from frictional 
irritation (emphasized by Roux) and an early establishment of blood supply for the graft 

the bone fragments, and a failure of the new bone if it occurs (in many cases 
callus to excess appears around the bone ends) to bridge across and unite the 
fragments Frequently m these cases there is also definite loss of bone sub- 
stance The object of the inlay bone-graft treatment of this condition is to 
supply the osteogenetic deficiency m the bone-ends by transplanting in from 
elsewhere new and active bone-growing cells in such manner that the blood 
supply will be sufficiently early established and adequate to their continued 
life and proliferation, at the same time that the graft furnishes the necessary 
fixation of the fragments 

Many former methods failed to secure this desired result The secret of 
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the success of the inlay bone graft, following nature’s laws of biology, physi- 
ology and metabolism, is based upon the transplantation of healthy active 
bone-cells to replace those which have lost their osteogenetic activity As is 
clearly shown by Fig i, the inlay bone graft affords a vascular bridge of 
marrow substance and periosteum as well as active bone-growing cells, extend- 
ing from the healthy bone tissues of one fragment to those of the other 
The fundamental principles of bone growth and metabolism, upon which 
is based the technic of the inlay bone graft, must always be borne in mind 
The importance of the observance of these laws can, perhaps, be best em- 
phasized by a consideration of some of the conditions most necessary to the 
successful employment of the bone graft in the treatment of this extremely 
difficult surgical problem 

The graft should always if possible be autogenous, and either a sliding inlay 
graft from one of the fragments, or taken from the tibia or some other source 
It must be the internal fixation agent as well as the active osteogenetic 
element 

It must receive early and adequate supply of blood not only for its favor- 
able growth but for its very cellular existence 

Since its blood supply must come principally from the marrow substance, 
which is the mam normal source of blood supply in bone, the graft should 
contain marrow as one of its definite component parts 

In order that the fundamental laws pertaining to tissue transplantation 
be fulfilled, the graft must, in fact, consist of all the four bone-layers, namely, 
periosteum, compact bone (cortex), endosteum and marrow The tissue- 
layers must be brought into apposition with the corresponding layers of the 
host-bone, m as nearly perfect apposition as possible 

The graft should be so placed that its marrow substance may serve both 
as a vascular and as an osteogenetic bridge extending from the marrow of 
one host-fragment to the marrow of the other In other words, it must he 
in generous, extensive contact with the un-traumatized marrow substance 
of the host-fragments on either side of the hiatus at the point of non-union 
The graft must fit with a cabmet-maker exactness, thereby favoring the early 
establishment of blood supply, and allowing, to the maximum degree, the 
operation of Roux’s law of frictional irritation (microscopic in amount) 

If due regard is to be paid to the biological and to the mechanical principles 
involved in the use of the bone graft in the treatment of pseudoarthrosis, it 
is obvious that the large inlay graft is the only type which may be success-, 
fully employed to secure fixation of the fractured fragments, or to restore 
extensive bone loss This type of graft, which by motor-saw technic may be 
easily cut and removed so as to contain all four bone-layers, is not only capable 
of serving as the sole internal fixation agent for the fractured fragments, but 
is a potential grower of new bone, depending upon its early establishment of 
sufficient blood supply from the host-tissues 

Despite the difficult requirements in the surgical treatment of pseudo- 
arthrosis, the author realizes that other types of graft, such as the osteo- 
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periosteal, the pedicled and the intramedullary, have, from time to time, been 
advocated and used with a certain degree of success in these difficult condi- 
tions, a large proportion, however, of the cases, in which these methods have 
been successfully used were gunshot (military) origin, in which true pseudo- 
arthrosis did not exist The osteo-penosteal graft is wholly inadequate not 
only for purposes of fixation, but as a satisfactory osteogenetic factor m 
the proliferation of new bone in cases of pseudoarthrosis Its only possible 
use should be as a supplement to the mam inlay fixation graft The author, 
however, never employs this graft for any purpose, believing that a bone 




Fig a — In these diagrammatic drawings Figs I II III and IV illustrate the fundamental differences 
in structure and in mechanics between the osteo periosteal graft as usually removed by chisel or osteo 
tome, and the author s sliver graft removed by means of the motor saw, as shown in II 

In Fig I the upper drawing demonstrates the osteo periosteal graft with its ribbon of periosteum, A, to 
which are attached plaques of bone cortex B As is evident from this diagram this graft does not possess 
the mechanical continuity of a rigid structure, moreover it entirely lacks endosteum and marrow 

In striking contrast to the osteo periosteal graft is shown the author s silver graft the lower figure in I 
This graft is composed of all four bone-layers namely periosteum A compact bone B and endosteum and 
marrow C It is a complete bone unit Furthermore it is a rigid structure without solution of its contih 
nuity at any point and it is thus capable of bearing mechanical stress and is constantly under that powerful 
stimulus to bone growth The arrows in Fig III indicate the direction of the mechanical forces which may be 
brought to bear upon this graft bending it in a microscopic or in a macroscopic degree This illustrates the 
underlying etiological factor in the stimulus to bone growth afforded by mechanical stress The impos- 
sibility of applying this principle to the osteo-periosteal graft is well demonstrated in Fig IV 


graft, even when used supplementally, should consist of all four bone-layers 
to be the ideal producer of new bone For years, however, it has been the 
contention of the author that the efficient bone-grcrwer was not one individual 
bone layer, nor another, but the complete physiological bone-unit , consisting 
of all four elemental layers, each fulfilling its particular and necessary r6le 
and correlating with the others in the process of metabolism and bone 
proliferation 

The osteo-penosteal graft, as usually obtained by means of chisel or 
osteotome, consists of a stnp of penosteum to which are attached more or 
less isolated chips of hard bone 

Because of the source of this type of graft, it is inevitable that endosteum 
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and marrow substance should be lacking, and, therefore, it is not a complete 
osteogenehc unit, nor a mechanical factor since it has no rigid continuity 
Such a graft is thus not only unreliable as a bone-growing entity, but, owing 
to its inability to resist mechanical stress, it is incapable of respondmg to 
this most potent stimulus to bone growth 

It has been unfortunate that the osteo-penosteal graft has been used so 
extensively m the attempted treatment of pseudoarthrosis, especially in the 
repair of fractures of the lower jaw, with extensive bone loss In such cases 
this type of graft has been entirely inadequate to secure fixation of the jaw 
fragments, or to afford the proper moulding of the contours of the face More- 
over, its lack of sufficient osteogenetic elements, particularly the blood- 
carrying marrow, does not favor the ultimate establishment of blood supply 
Owing to its unadvisable use, failures have resulted, and certain members of 
the profession have swung to the employment of an awkward and mechani- 
cally inadequate substitute, namely the pedicle graft, taken from one of the 
jaw fragments The pedicle graft has been “a snare and a delusion” in the 
cases of both fascial and bone grafts, in that it rarely fulfils its one and only 
object, namely, the transmission of blood to the graft Either by traumati- 
zation of the pedicle, or by its twisting, the blood-vessels do not remain 
patulent, and the only reason for employing a difficult and many times a 
destructive technic is nullified It is, moreover, apparent that in any appreci- 
able loss of bone it is impossible to obtain a pedicle graft of sufficient length to 
provide requisite fixation or satisfactory cosmetic results Another obvious 
disadvantage to its technic is that it involves in its removal extensive dis- 
section of the muscles of the neck, just below the jaw The only justifiable 
use of the pedicle graft is in selected cases of jaw fracture in which there is 
little or no loss of bone 

The contraindications to the independent use of the osteoperiosteal graft, 
or the pedicle graft, are especially emphasized in pseudoarthrosis of the 
inferior maxilla with extensive loss of bone This branch of bone repair 
presents great difficulties of mechanical fitting and adjustment Although 
electrically driven instruments in all branches of plastic bone work are neces- 
sary, in surgery of the lower jaw they are absolutely indispensable Owing to 
the irregularity of contour of the jaw fragments, hardness of the bone, as well 
as lack of anvil stability, this work demands a precision and an accuracy of 
technic which can be obtained only by the employment of delicately adjusted 
motor-driven tools, such as the Albee circular saws, burrs, drills, end-mills and 
the like The cosmetic result is of primary importance in these cases, depend- 
ing m many instances entirely upon the construction of a suitable graft-frame- 
work over which to mould and restore the contours of the face It is only by 
means of a strong graft moulded for this purpose and firmly inlaid into each 
jaw fragment that the restoration of the proper facial contours can be 
accomplished 

At a recent congress of the French Orthopedic Association, held at Paris, 
the author heard a French surgeon make the statement that he had never 
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m all his experience seen one successful result from the use of the osteo- 
periosteal graft in true pseudoarthrosis Such a statement is hardly sur- 
prising, for a large percentage of successful results cannot be expected from 
the use of this graft when we consider the salient features m its technic 

1 Owing to its lack of rigid continuity the osteoperiosteal graft is in- 
capable of furnishing fixation, even to the slightest degree 

2 By nature of its removal it cannot be a complete osteogenetic unit 

3 Since it does not possess rigid continuity, and is therefore incapable of 
bearing mechanical stress, its metabolism and bone growth are not influenced 
by that powerful stimulus of withstanding mechanical stress without 
fracturing 

In place of the osteoperiosteal graft, which the author formerly employed 
supplemental to the fixation graft, he now employs the so-called “sliver- 
graft ” This is obtained by the motor-saw (see Fig 2) m the same manner 
as the large inlay graft, namely, by cutting through the full thickness of the 
cortex into the marrow substance In this case, the “sliver-graft” is obtained 
by single saw-cuts, it is about 1 mm m width, and may be of any length, 
although usually of 6 cm As shown in Fig 2, this “sliver-graft” is com- 
posed of all four bone-layers, and, although of small dimensions, it is actually 
a complete bone-umt It is so placed that it spans the hiatus between the host- 
fragments, with its two ends engagmg upon the fragment ends at a point 
where the periosteum has been turned back It is so thin that it bends and 
takes the contour of the bones with which it is in contact, as soon as it be- 
comes umted to the bone, on either side of the non-union, it is subject to 
end-beanng or lateral stress at the slightest movement of one bony fragment 
upon the other, or from contraction of the muscles lymg alongside Since it 
possesses mechanical continuity, in marked contrast to the osteoperiosteal 
graft, it is constantly under the influence of the stimulus exerted by with- 
standing mechanical stress without breaking The greatest value of this 
graft is in its use as a supplement to the mam fixation graft, for the purpose 
of furnishing additional foci of bone growth 

In concluding a recent report of a large and varied senes of cases of 
pseudoarthrosis following gunshot injunes, treated by bone graft in his 
military work, the author urged the scrupulous observance of certain essential 
pomts m treatment and technic to which he attnbutes, in large measure, his 
successful results m this difficult work A bnef rdsum6 of these requirements 
seems not inappropnate as a summary of this discussion 

1 Time to Operate — A careful study of the wound should be made, before 
it has healed if possible The type of infecting orgamsm ( streptococcus liemo- 
lyhcus, gas bacillus, etc ), the nature of the “clean-up” operation, and the 
manner of healing of the wound should be noted These observations have 
a direct bearing on determining the time when it will be safe to operate 

In a few cases it may be permissible to operate after the wound has been 
completely healed for a period of two months, while in others, on account of 
possible latent infection where the previous infection has been streptococcus 
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hemolyticus, etc , it may be advisable to delay the final plastic work for at 
least six months In some of the latter unfavorable cases a two-step opera- 
tive method may be followed, consisting of a preliminary excision of scar 
tissue with its replacement by a healthy slan-flap, muscle, fat, etc , followed 
after a period of from ten days to two weeks by the bone plastic procedure 

2 Immediate Pre-operative Observation of Patient — In order to ascertain 
whether or not latent infection capable of recrudescence exists, splints should 
be removed, and rough manipulation and deep massage should be given for 
a period of from one to two weeks before operation During this time observa- 
tion of the temperature should be made, and likewise careful examination of 
the parts for local tenderness or any evidence of recrudescence of infection 
The field of operation should be given a forty-eight hour preparation by the 
tincture of 10dm technic 

3 Plan of Operation and Choice of Incision — By radiographic and physical 
examinations, the proposed plan of operation, particularly with reference to 
location of graft, should be made before actual incision If it is possible, the 
skin incision should not be located directly over the intended bed of the 
graft The operation must be so planned that the graft may be covered 
without undue tension of skin, and, if possible, placed so that it may come m 
contact with healthy tissue mstead of scar In a number of cases m which 
this was accomplished, the graft healed by primary union, whereas the scar, 
even at a considerable distance from the graft, broke down entirely In 
cases m which there is extensive loss of bone, the scar tissue should be pushed 
to one side, in order that the graft may come m contact with healthy tissue 
Drainage wicks, of any land, must never be inserted at the time of the 
operation 

4 Length of Operation — The author believes that the shortest possible 
operating time that is consistent with good work, and with minimum amount 
of trauma, is requisite to successful results m this work 

5 Use of Motor-Driven Tools — These are essential for the following 
reasons 

(a ) On account of the necessity for rapid work in order to avoid 
drying and traumatization of both the graft-tissues and the host- 
tissues 

(6 ) To secure a cabinet-maker fit of parts, thereby providing for 
early and adequate blood supply to the graft, for mechanical fixation 
and for the operation of Roux’s law of frictional irritation which is a 
great stimulus to bone growth 

(c ) On account of taking advantage of the law of anoci-association 

The motor outfit with its tools to secure automatic fits seems indispensable 
m this work The motor-saw when properly used does not heat nor glaze 
the bone This has been shown repeatedly by the author m experimentations 
made formerly and repeated during the past few months 

6 Adequate Length of Graft — The bone graft should always, if possible, 
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be of the inlay type, and of sufficient length to extend into each fragment for 
a distance of at least 5 cm , and always well beyond the ebumated area at 
the ends of the fragments The gutter should extend well into the healthy 
marrow of the host-bone, with which the graft-marrow should be in generous 
contact It is important that the marrow in the fragment ends should not 
be crushed or unduly traumatized, and that the gutter in it should be of 
proper depth to ]ust receive the graft, so that there will be a dose approxi- 
mation of the marrow of graft to the marrow of the host-fragments, thus 
favoring the early and profuse anastomosis of blood-vessels between these 
very vascular tissues It is also important that a marrow-bndge be formed 
from the marrow substance of one host-fragment to that of the other for the 
transmission of blood-vessels, bone-cells, etc , across the point of non-union 

7 Type of Graft — The graft should be autogenous, consisting of all four 
bone-layers, namely, periosteum, complete thickness of cortex, endosteum and 
marrow It should be so inlaid that the fit is perfect, with an exact apposition 
of layers of the graft to the corresponding layers of the host-bone This 
exact contacting fit favors the mechanical fixation of the fractured bone and 
the graft, it also permits the frictional stimulus to bone growth, emphasized 
by Roux, and in every way favors the earhest bony union of graft to host- 
fragments 

8 Supplemental Grafts for Additional Foci of Bone Growth — Small “sliver- 
grafts” about 1 mm in thickness placed alongside of the mam fixation graft 
furnish additional foci of bone growth They are most efficacious when 
used in this manner 

9 The Graft as the Main Fixation Agent — Fixation should be secured 
always by the graft itself, and never by metal plates or other foreign material, 
for the metabohsm of the graft and bone growth are directly influenced by 
the stimulation from the stress earned by the graft 

10 Suture Material — A minimum amount of absorbable suture material 
should hold the graft in place For this purpose kangaroo tendon is the most 
ideal matenal, since it is tolerant to the tissues, readily absorbable, very 
strong and rehable For the skin and the underlying soft parts fine absorb- 
able suture matenal should be used 

11 Post-Operative Fixation — Firm immobilization of the limb by a 
plaster-of-Pans cast should be maintained for a penod of at least ten weeks 
following operation, and as long thereafter as radiograph examination shows 
it to be required Great emphasis should be placed upon the importance of 
very efficient immediate post-operative fixation, and this can be accom- 
plished only by the most expert management of a suitable fracture orthopaedic 
table (such as the Albee fracture table) which will allow control of both the 
upper and lower extremity and skillful plaster-of-Pans technic 

The author is convinced that failures in cases of pseudoarthrosis operated 
by others, where the bone graft was used, were due many times more to inade- 
quate post-operative fixation than to poor operative technic This statement 
is especially true in cases with or without loss of bone substance in the upper 
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two-thirds of the humerus, where it is absolutely necessary to immobilize 
both the elbow and the shoulder joints by a plaster-of-Pans shoulder spica, 
and it was for this type of cases more than for any other that the author was 
induced to devise his fracture orthopaedic table 

Adequate fixation of the graft, following its insertion, is equally essential 
in the same work in the vegetable kingdom 

Grafting wax is more necessary for this purpose than it is m protecting 
the cut surfaces from vegetable parasites It is for this reason that when the 
wax does not remain hard and becomes unduly soft under the sun’s rays, 
successful results are interfered with 

Attention is again drawn to the importance of usmg absorbable skin 
suture maternal, in order that the plaster dressmg need not be disturbed until 
time for the sphnt to be removed 
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RESULTS OP TREATMENT OF 115 CASES OF FRACTURE OF THE 
SHAFT OF THE FEMUR AT THE UNIVERSITY OF 
PENNSYLVANIA HOSPITAL 

By Eldridge Lyon Eliason, M D 
of Philadelphia, Pa 

The statistical facts m this article are based on a senes of the last 1x5 
fractures of the femoral shaft, occurnng in the vanous surgical services at the 
University of Pennsylvania Hospital, Philadelphia There has been no 
attempt to compare any one man’s work with another, but to find the method 
of treatment that gave the best result In the last four years our ideas about 
the treatment of fractures of the shaft of long bones, especially of the femur, 
have undergone some striking changes Some years ago our treatment for 
all fractures of the shaft, not including the neck, was either a double inclined 
plane, a fracture box, or a plaster casing from the toes to the costal margin, 
with the limb usually in the mid-position, t e in the long axis of the body 
with no flexion at hip or knee In some instances, traction and lateral support 
in the flat position constituted the dressing 

The results did not appear sufficiently satisfactory, and so the open reduc- 
tion and internal fixation was tried in increasing numbers of cases Again, 
most operators applied plaster casing with the limb in practically the straight 
position, t e , laying flat on the bed Still the results did not satisfy Later 
two or three of the surgeons began to practice the principle of flexion of the 
thigh and leg and traction in all cases, including those with internal fixation 
by wire, bands or plates To render the nursing of these patients easier they 
were fastened to a modified Bradford frame 1 Use was made of the Hodgen 
splint with traction in certain selected cases and more recently the Thomas 
splmt was also used All of the methods have been employed in the present 
senes, and in some cases two or more of the methods have been used in an 
attempt to accomplish position 

The senes is composed of 115 cases of fractures of the shaft of the femur 
No cases of fracture of the neck, non-union of the shaft, or shaft fractures 
associated with other senous trauma which resulted m early death 
are mcluded 

Age — The youngest patient was eleven months old The oldest treated 
pnmanly for the fracture was seventy-six The decades with the greatest 
number were the first two There were twenty-nine cases under ten years of 
age and twenty-seven cases of the senes were in patients within the ten to 
twenty year age group That is, 48 7 per cent of the cases were patients 
under twenty-one years of age The next largest group of 17 per cent occurred 
in the third decade between twenty and thirty, and the smallest group of 
2 6 per cent occurred in patients between forty and fifty years of age The 
other penods are of no interest 
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Character of Injury — This was not obtained in all of the senes Direct 
violence was the causative factor in 73 per cent of the cases and indirect 
violence the cause of 27 per cent Of those due to direct violence an auto- 
mobile was the cause of 42 per cent 

Type of Fracture — The fracture line was descnbed as transverse in 56 per 
cent of the cases, oblique in 16 per cent , comminuted in 20 per cent , com- 
pound comminuted in 9 per cent , and unstated in 9 per cent 

Level of the Fracture — Tor convenience of classification the fractures have 
been grouped into those of the upper third, the middle third and the lower 
third of the shaft The lower third includes supracondylar fractures but not 
condylar fractures where there is no lesion of the shaft proper In the senes, 
20X per cent of the fractures occurred m the upper third, only two cases of 
which had comminution The middle third of the shaft claims 56 4 per cent 
of the senes with five comminution cases included The lower third accounts 
for 24 5 per cent An interesting feature of this group is that comminution 
occurred in 40 per cent of them, as compared to only 8 per cent of comminu- 
tion cases in each of the other groups Included among the fractures m the 
lower third are but two cases of epiphysial separation, one compound with 
tom popliteal vessels which resulted in loss of the leg The other gave a 
happy result under operative reduction 

Deformity — In all the cases with the exception of two, there was shorten- 
ing ranging from 1 cm to 6 5 cm The upper fragment invariably was flexed 
and lay anterior while the lower fragment presented posteriorly The upper 
fragment m the upper and middle third fractures was abducted Three of the 
cases had fractures of both femora 

Treatment — Throughout the entire senes it has been the policy of the 
vanous surgeons m charge of the cases to be conservative and accomplish 
reduction if possible by the closed method 
With this in view in every case, after the diagnosis, some attempt at reduc- 
tion was made by manipulation and traction, and the limb dressed either with 
sand bags, a postenor splint, or an inclined plane, each with a temporary 
Buck’s extension and weights ranging from 6 to 40 pounds, depending upon 
the musculature of the patient An X-ray was then taken and treatment 
directed accordingly In only seven cases was any anaesthetic other than 
morphia given for reduction This was satisfactorily accomphshed in but 
one of the entire senes of eighty-eight, later proven by the X-ray This one, 
with a cast applied in the fiat position, was found again out of position when 
X-rayed two days later 

Thus we are faced with the astonishing fact that the results of the pn- 
mary treatments were unsatisfactory in 100 per cent of the cases It is fair 
to state, however, that in the great proportion of the cases but little, and that 
usually by the resident interns, or no attempt was made at reduction but 
merely a fixation and traction applied while waiting for the X-ray If the 
X-ray revealed that the site and type of fracture so demanded, the limb was 
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dressed with traction and in splint, plaster or box in the flexed position, t e , 
thigh flexed on abdomen and leg on the thigh 

Character of Dressing — For infants and young children the type of dressing 
most frequently used was the Buck’s traction, with either one or both legs 
directed toward the ceiling The waiter has obtained the best results when 
both limbs were suspended Enough weight was applied to just lift the 
buttocks so that they would swung easily, just touching the mattress Rota- 
tion of the broken limb was prevented by parallel riders attached to the foot 
piece and projecting to straddle the rope on the uninjured side In only one 
case, the oldest in the senes so treated, a child of eight years, was a Stem- 
mann nail traction necessitated 

The youngest case so treated was eleven months of age There were 
twenty-four of these cases, up to age eight, of which fourteen were treated 
by this perpendicular traction, twelve of the fourteen, 84 x per cent were 
reported on as having good results, three were operated and seven were put 
in plaster cast, and all were discharged as having no deformity Of the two 
remaining one had a cm shortening and the other was reported merely as 
“overlapping ” The three operated cases had good results The seven cases 
treated with plaster casts showed no shortening in four (57 per cent ), and with 
ultimate good results We, therefore, may say that in this group our best 
treatment is clearly pointed out, namely, the perpendicular traction (Bryant) 
The results for this entire group of twenty-four cases can be considered good 

The remainder of the senes, eighty-eight' in number, really constituted 
the problem An attempt was made in two or three of the cases of ten or 
eleven years of age, to dress with the perpendicular traction, but without 
success The adhesive would not carry the weight of the limb in the per- 
pendicular position 

In eighty of the senes of eighty-eight over ten years of age, in which the 
primary type of dressing was mentioned, the adhesive extension (Buck’s), 
or better termed traction, with weights was used Of the remaining eight 
cases, some were operated at once because of the nature of the injury, and 
others were ethemed and placed at once m a plaster casing mthe flat position, 
1 e , with the limb lying straight out and flat on the bed 

Following the eighty-eight fractures through, eight were later encased in 
plaster, including the pelvis and foot, of these six had shortening, ranging 
from one-half inch to z }4 inches, one fibrous union, and one died, so we may 
state that the treatment gave satisfaction in none of the cases In twenty 
of the cases failure caused a change of dressing to be made The thigh and 
knee were flexed to about 45 to 60 per cent and supported with a Hodgen 
splint, an angled Thomas splint or a double inclined plane fracture box and 
traction in the line of the femur’s long axis This is the position of greatest 
ease and relaxation of the muscles that exert action on the femoral shaft 
In every case of the senes the upper fragment was flexed and when the 
lesion was in the upper two-thuds, slightly abducted, while the lower frag- 
ment was invanably rotated postenor This was true even in the two cases 
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of epiphysial separation, despite the fact that the lower fragment as a whole 
was displaced anteriorly in these two cases alone In those cases m which 
the reduction was not maintained by reason of loosened screws or broken 
plates there was always the return to the old deformity, in those cases dressed 
flat without regard to muscle action When, however, by flexion and abduc- 
tion the muscles were placed in a state of “equilibration” and traction added 
this deformity did not return, but shortening persisted in eight cases, due to 
insufficient traction Thus, this, the second attempted treatment, gave good 
results with no deformity in 2 5 per cent m this group of twelve cases 

This was the final treatment m twelve of the twenty cases of which three 
recovered with no shortening, two of which were direct bone pm extension 
cases, one resulted in amputation because of vessel injury at the time of the 
accident, and eight had a resultant shortening ranging from one-half to three- 
quarters mches and one with 1^2 -inch shortening was too sick from a head 
injury for any radical treatment of the fracture This last case had both 
femurs broken and a resulting 1^2 -inch shortening in both limbs — hence 
no limp 

In eight of these twenty cases dressed in the flexed position satisfactory 
reduction was not obtained and open operation was done In six cases per- 
fect results were obtained, one a case of compound comminuted fracture 
involving the knee-joint died of septicaemia, and one case in which no traction 
was used had a resulting s^-inch shortening and angulation 

In forty-six cases, after the first reduction and fixation in the “flat on the 
bed” position did not produce results, and m the eight fractures, unsuccess- 
fully dressed in the flexed position, operation was decided upon The Sher- 
man plates with four or six screws were used in forty-seven cases, wire in three, 
Parham-Martin bands in two, and no internal fixation in two After opera- 
tion twelve were dressed in the flexed position, 1 e , leg and thigh flexed to 
45 per cent and thirty-four were dressed in the flat position Plaster casings 
were used in all fifty-four cases and postoperative traction was applied m 
ten, of which six were bone pm and three adhesive traction and one was by 
traction screws mcorporated m segmented plaster casings The majority of 
the open operations were performed within the first eight days Compara- 
tively few were done within the first twenty-four hours It was universally 
noticed that the earlier the operation the easier the reduction 

The results were grouped for study and analysis mto those of early oc- 
currence, such as infection, permanency of the internal bone fixation and 
union, and secondly the ultimate results such as the amount of lastmg dis- 
ability, etc 

Infection — Infection occurred m six, 1 5 per cent., of the operative wounds 
of the total of fifty-four operated cases out of the entire 1 1 5 This occurred 
m the earlier cases of the senes, and necessitated the removal of the plate m 
three of the cases The type of the infection m these cases m which a culture 
was taken, was found to be a staphylococcus Fourteen of the wounds were 
dramed with a rubber tube for forty-eight hours In none of these was there 
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any infection It was, however, noted that the majority of the operative 
cases ran a more prolonged and a higher temperature than should 
be expected 

No one of the retarded union or non-union cases occurred in these fourteen 
drained cases It is possible that draining the hsematoma, which must to 
a more or less extent occur in such an operative wound, allows the tissues to 
fall together and the stnpped-up periosteum to cover the bone more closely, 
consequently encouraging reparation Of these same fourteen cases, however, 
twelve were dressed m the flexed or muscle equilibrium position with post- 
operative traction 

Bone traction by the Stemmann pm was used in only six cases in all 
These all had an infection develop peculiarly at the entrance site of the pm 
In only one case did the infection reach the bone, m which case an acute 
epiphysitis occurred necessitatmg the removal of the pm and the establish- 
ing of drainage some three weeks later This patient, a child of eight, has 
been followed up and an X-ray taken recently, four years smce the opera- 
tion, shows a healthy bone and a perfect result at the fracture site Tongs 
were used m two cases, neither of which resulted in infection 

Paralysis — In three cases, a peroneal palsy developed with its associated 
toe drop This m one case was due to a tight cast just below the head of 
the fibula and in two cases to the cmch used around the upper part of the 
leg in obtaining traction at the time of operation All three cases recovered 
within seven weeks 

Duration of Plate, Wire and Band Stability — Plates were used in forty- 
seven of the cases The screws became loose, resulting in angulation m ten 
clean cases and m three infected cases The plate broke m three cases allow- 
ing angulation m two and overlapping m the other case It became necessary 
to remove the plates in ten cases, seven clean and three mfected, and the 
bands in one case 

It is interesting to note here that m only two of the sixteen cases in which 
the plates failed was there tractibn applied after plating In one of these 
two the hmb was put up m the flat position and in the other there was infec- 
tion In the three cases m which wire was used one resulted m i-mch shorten- 
ing and the other two developed angulation In none of the wired cases was 
traction used after operation In the two cases m which bands were used, 
one resulted m subsequent angulation and shortening necessitatmg a second 
operation, and the other cannot be traced 

From the above we must notice that m the twenty-one cases, 44 7 per cent , 
in which the mtemal fixation failed of its purpose, only two occurred m the 
presence of postoperative traction, and these two were explained the one by 
infection and the other by faulty equilibration of the muscles Only one 
of the twenty-one cases occurred with the limb in the flexed position and that 
was m the absence of traction 

Union — It may be well to state here that the state of union was deter- 
mined by X-ray and physical examination at the time of discharge from the 
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hospital In the entire senes of 115 cases there were fifteen ununited, as 
follows one each after 49, 60, 67, 84, 87, 180, 240, 55, 93, 143, 126, 70 and 
74 days after operation The remaining two cases have no record of the 
number of days In answer to inquiry letters three of these cases have sub- 
sequently obtained union, the others could not be traced 

When examined m groups we find fourteen of the poor union cases were 
operative and one was non-operative, of the operative cases three were 
infected, five were comminuted and one was a case in which no internal 
fixation was used The non-operative case was a man of seventy years 
of age 

Here again the flexed position has a clean slate with no delays or non- 
union to its credit All the non-union cases had been dressed in plaster and 
flat on the bed None of the operative non-union ones were drained Only 
one had postoperative traction applied and in none did the fixation remain 
firm Relative to the site of the fracture, nine were in the middle third, 
four m the lower third, and two m the upper third of the shaft Age of the 
patient had no apparent bearing on the absence of union 

Six of these cases were sent home in their casing at periods ranging from 
eighteen to forty-eight days and told to report on a certain date, at which 
time angulation and non-union was found, or angulation sufficient to be 
reported as vicious union 

Deformity — The presence of deformity was determined by the amount 
of shortening or the demonstration of angulation by X-ray at the tune of 
leaving the hospital It is only fair to state that a great number of the cases 
with angulation, ten of a total of thirty-six, pass clinically as good results 
though the X-ray shows a deviation from the straight axis, yet they still 
remain as examples of failure of fixation 

Of the eighty-eight cases there were thirty-six with no deformity, either 
shortening or angulation by X-ray There were thirty-six with deformity 
The rema inin g sixteen were made up of two cases of amputation, two deaths 
and twelve undetermined 

Of the thirty-six cases with deformity, twenty were operative cases, ten 
of which, having only X-ray deformity of slight angulation and no shortemng 
or other clinical evidence of deformity, cannot be so considered, but three 
showed shortening and seven showed deformity angulation The angulation 
cases with one exception had been dressed in the flat position 

For all practical purposes, viewed clinically, functionally and aesthetically, 
the incidence of deformity in the fifty-four operative cases was ten, or 18 4 
per cent The ratio of deformity in non-operative cases was sixteen in the 
thirty-four, or 44 per cent Of these sixteen cases, thirteen were a loss of 
length and three were angulation, pronounced enough to be noticeable 
This shows that operation resulted m shortening m three cases and bad 
angulation in seven, in all 18 4 per cent', whereas non-operative procedures 
resulted m thirteen cases of shortemng and three of angulation, 44 per cent 
deformity All angulation cases necessarily show some shortemng 
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In the senes of eighty-eight, 18 8 per cent of the cases showed shortening 
and ii 3 per cent showed angulation, a total of 30 1 per cent 

We therefore find that by the operative treatment, we obtained 81 6 
per cent good results, and by the non-operative methods we obtained in the 
entire senes 73 9 per cent good results, but only 56 per cent good results m 
the senes limited to ten years and over 

Carrying the analysis of the operative good results further we find that 
the flexion and traction postoperative treatment was given in ten cases 
with plaster casmgs for external fixation The results were nine cases with 
no angulation or shortening and one case with X~ lnc h shortening, t e , 90 
per cent good results, practically 100 per cent , as such a small shortening 
is negligible 

Of the thirty operated cases dressed in the flat on the bed position and in 
plaster with no traction, twenty resulted m deformity, usually angulation, 
1 e 33 1-3 per cent good results 

The remaining fourteen operative cases were divided between Hodgen 
splint two, Thomas splmt two, posterior splint and plaster two, and others 
not described definitely enough to report 

Days m Hospital — Of the seventy-five adult cases the hospital term has 
been taken in forty-eight, twenty-eight operative and twenty non-operative 
cases The average stay in days for the operative cases was eighty-three 
days, and for the unoperated cases sixty-three days 

Mortality — There were three deaths m the 115 cases One was a result 
of embolus, one a compound comminuted case died of septicaemia, and an- 
other compound with lacerations died from gas gangrene 

Morbidity or Permanent Disability — The number of reports obtainable 
is not very satisfactory Only forty cases show reports after leaving 
the hospital 

In addition to the twelve cases of delayed or non-union, nmeteen cases 
have no complaint or disability, two suffered amputation, two have a stiff 
knee, one wears a high shoe, one wears a brace, one uses crutches, one is 
convalescing from a second operation for vicious angulation, and one case 
has a relaxed knee joint resulting m a “back knee ” This patient was plated, 
put in plaster casing in the flat position, and a fenestra cut over the wound 
for removal of drainage tube As did occur in three cases of this senes and 
m five other cases brought to the water’s attention from other sources under 
similar treatment, 1 e , with lack of traction and muscle equilibration and 
the presence of a fenestra, the screws pulled and angulation occurred pro- 
jecting into the fenestra 

The effort to correct this by traction on the leg resulted in the relaxed 
knee joint This is a point to be borne in mind m choosing between adhesive 
or direct bone traction, exerted on the broken bone itself rather than with a 
jomt intervening 
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SUMMARY 

1 In patients under eight years of age the Bryant or perpendicular 
treatment gave the best figures, 85 per cent excellent, or 100 per cent good 
results In this group all results were reported as good 

2 In the eighty-eight cases ten years of age or older the primary reduc- 
tion and dressing was not satisfactory in a single case 

3 A small group of eight cases later set in plaster under traction, all 
showed shortening or non-union 

4 The next group of twenty cases dressed in the flexed position with 
weight traction gave 25 per cent good results with no deformity 

5 In operative cases infection occurred in none of the drained wounds 
Every case however showed slight infection around the Steinmann nail 

6 Internal fixation failed to hold the fracture m twenty-one of fifty- 
four cases Causes of this failure were in the greater number of cases due to 
the position in which the limb was splinted, twenty being dressed in the flat 
position, and to a much less extent to infection, only three cases 

7 Non-union, or better, union delayed longer than seven weeks, was 
most often due to faulty fixation of the fracture, and occurred in 22 2 per cent 
of the operative, o 86 per cent, of the non-operative and 10-f- per cent of the 
entire senes It is hardly fair to include these figures as other than unde- 
termined, as they have not been heard from finally 

8 Operation gave 81 6 per cent good results, non-operative methods 
gave 739 per cent, good results in the entire senes of 1 1 5 It must be remem- 
bered, however, that this last figure is helped enormously by including the 
twenty-four youngsters with 100 per cent, good results 

9 Of the operative procedures, the use of plates and screws with wound 
drainage and the limb dressed in plaster, m flexed position, with postoperative 
traction maintained, gave 90 per cent perfect results, plus 10 per cent good 
All other operative methods gave but 33 1-3 per cent perfect results plus 
33 1-3 per cent good results 

Plaster casings are not a good permanent dressing unless traction is used 
and the case kept under close observation until union is firm and especial 
care being taken as shrinkage of the limb occurs, a new cast be applied This 
last is very important, for if there is too much room m the cast at the fracture 
site, each time the patients raise themselves in bed the psoas muscle acting 
against the fracture will loosen the internal fixation If these precautions 
are taken, however, plaster makes an excellent dressing if cut out so as to 
permit knee and ankle motion 

10 From the above facts we see that the best treatment was operation 
with plate fixation and drainage and the same amount of attention given to 
external fixation, flexed position and traction as would be given were the 
case treated by the closed or non-operative method 

1 Ehason Method of External Fixation for Fractured Femur Surg, Gjn and 
Obst , Oct , 1918 
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FRACTURE OF THE METATARSAL BONES* 

WITH A REPORT OP FOUR CA0E9 

By Emory G Alexander, M D 

of Philadelphia, Pa 

surgeon to the episcopal hospital, profebbor of clinical surgery, woman b medical college 

Four cases of fracture of the metatarsal bones have come under my care 
at the Episcopal Hospital within the past few months In three of these 
cases the results of treatment have been very satisfactory The fourth has 
been too recent to determine the final outcome, although so far he has pro- 
gressed most satisfactorily and I believe he will also get a useful foot 

Apparently very little attention has been given to fractures of the meta- 
tarsal bones, as I have been able to find only a few articles m the literature, 
and the text-books dispose of the subject m very few words 

All of the text-books which I have consulted written prior to Robert 
Jones’ 1 articles in 1902, when he described a fracture occurring m his own 
fifth metatarsal as the result of indirect force, describe the fracture as usually 
bemg due to a direct or crushing force Since Jones’ article, the more recent 
text-books still adhere to the direct or crushing force as being the most hkely 
causative factor, but make mention of Jones’ article or say that it is possible 
for the metatarsal bones, especially the fifth, to be broken by indirect force 
Certainly fractures of the metatarsal bones have been considered quite 
rare, as Agnew 2 states that during a period of forty-four years twenty-six 
cases were admitted to the Pennsylvania Hospital, and that only three or 
four cases were treated at the H6tel Dieu, Pans, dunng a penod of 
eleven years From 1905 to 1920 one hundred and four cases of metatarsal 
fractures have been admitted to the Episcopal Hospital, fifteen of these 
were compound 

Wharton 3 reported two cases of fracture of the metatarsal bones as the 
result of a twist of the foot, the so-called soldier’s fracture, and Tabold has 
reported over 700 cases observed in soldiers, almost all caused by indirect 
violence as in marching, jumping, etc In Tabold’s 4 senes, the second meta- 
tarsal was most frequently broken, then the thud 

My cases were all due to duect foot mjunes, but it was hard from the 
histones, except in Case I, to really understand the mechanism or to properly 
follow the line of force producing them 

In one case (Case I) transmitted or induect force certainly played a part 
m breaking some of the bones 

The symptoms in all of the cases were quite marked and consisted of in- 
ability to bear the weight on the foot, swelling which came on very rapidly 
and was quite marked, ecchymosis, deformity, crepitus and mobility in some 
and marked localized tenderness m all 

In dealing with multiple fractures such as occurred in each of these, it was 

* Read before the Philadelphia Academy of Surgery, April 4, 1921 
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impossible clinically to always tell the number of bones broken, the exact 
location of the fractures or the amount of displacement of the fragments 
In Case III, where there was not so much deformity or swelling, we were 
able to make a probable diagnosis of a fracture by the exquisite localized 
tenderness to pressure although no crepitus or mobility was obtained 

The first case on whom I operated, I did so with much hesitancy and fear 
My war experience had taught me that there was nothing to be feared more 
than a compound fracture of the tarsal or metatarsal bones, and I feared if I 
operated and the wound became infected the case might terminate most 
disastrously My expenence, however, with these cases has shown that with 
good hospital facilities infection is not apt to occur, or is it after all that the 
foot not only was made to stand on but will stand a lot besides ? 

A brief history of the cases is as follows 

Case I — A C , white, male, aged twenty-six years, fireman, admitted 
May io, 1920, discharged June 1, 1920 Diagnosis Fracture of the 
shafts of the second, third, and fourth metatarsal bones, dislocation 
of the third, fourth and fifth metatarso-phalangeal articulations On 
May 10, 1920, while sliding at great speed down a brass pole in the 
station house, the outer side of his nght foot struck the floor with 
great force, causing his foot to turn under him On admission to the 
hospital the right foot showed swelling and discoloration, more marked 
on the outer dorsal surface, crepitus and mobility and great tenderness 
over the second, third and fourth metatarsal bones and evident dis- 
location of the fifth metatarso-phalangeal articulation X-ray Report 
"shows fracture of the shafts of the second, third and fourth metatarsal 
bones ” "There is angulation of the fragments of the second and the 
heads of the thud and fourth are dislocated completely outwards " 
"There is a complete dislocation of the proximal phalanges of the 
fourth and fifth toes ” "The proximal fragment of the thud metatarsal 
projects sharply towards the dorsum of the foot ” 

On May 11, 1920, under ether anaesthesia, an attempt was made 
to reduce the fractures and dislocations without success On May 17, 
1920, the patient was operated upon under ether anaesthesia Ellip- 
tical incision with convexity towards the toes was made on the dorsum 
of the foot over the metatarsal bones The heads of the second, thud, 
fourth and fifth metatarsal bones at the phalangeal articulation ex- 
posed and the fifth reduced, being dislocated The fractures of the 
distal extremity of the second, thud and fourth metatarsals then 
reduced and held in position with chromic catgut sutures Wound 
closed without drainage 

The patient made an uneventful recovery except for a small area 
of slough of the slan flap 

Case II — J M , white, male, aged twenty-eight years, fireman 
Admitted June 7, 1920, with a compound fracture of the shafts of the 
second, third, fourth and fifth metatarsal bones, nght Fracture 
dislocation of the bases of the first, second and thud metatarsals, 
nght On June 7, 1920, while responding to a fire call the fire en- 
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gine on which the patient was riding was struck by a locomotive, 
and in the crash which followed his foot was crushed against the 
railroad track 

On admission to the hospital his right foot and ankle were greatly 
swollen, with marked deformity, crepitus and mobility of all the 
metatarsal bones The entire foot was exquisitely tender The dorsal 
surface of the foot was markedly contused and there was a lacerated 
wound on the plantar surface X-ray Report “Fracture of all right 
metatarsal bones ” “The fragments of the second, third, fourth and 
fifth are shoved outwards and are fractured near the distal extremities " 
The first, second and third are fractured near their proximal ends 
and the first is dislocated inward on the cuneiform bone 

On June 17, 1920, under ether anaesthesia an unsuccessful attempt 
was made to reduce the fractures and dislocations On June 24, 1920, 
patient operated upon under ether anaesthesia Four longitudinal 
incisions made on the dorsum of the foot over the metatarsal bones 
Dislocations and fractures of all metatarsal bones Fractures and 
dislocations reduced and bones held in position by fine silver wire 
Wounds closed without drainage Recovery uneventful and patient 
discharged on July 17, 1920 

Case III — F S , white, male, aged thirty-three years, knitter 
Admitted November 1, 1920, with compound fracture-dislocation 
of metatarso-phalangeal articulation of great toe Fracture shafts of 
second and third metatarsal bones 

On November 1, 1920, patient fell down an elevator shaft a distance 
of about twenty feet, landing on his left foot On admission to the 
hospital his left foot showed a lacerated wound on the inner side at 
the base of the great toe The first phalanx of the great toe is dis- 
located outwards There was marked tenderness over the heads of 
the second and third metatarsal bones X-ray Report “Fracture 
of the second and third metatarsal bones near the distal extremity, 
in fair position ” “The distal fragments project somewhat towards 
the outer side of the foot ” "Fracture-dislocation of the proximal 
phalanx of the great toe ” 

On November 1, 1920, under nitrous oxide anassthesia, patient 
was operated upon Incision about three inches in length made over 
the inner surface of the left foot at the base of the great toe Disloca- 
tion of great toe reduced and capsule sutured with chromic gut Wound 
closed without drainage Patient discharged from the hospital on 
November 8, 1920, wound healed 

Case IV — G B , male, white, aged fifty-eight years, machinist 
Admitted January 29, 1921, with compound comminuted fracture of 
the shafts of the second, third, fourth and fifth metatarsal bones, 
right, dislocation of little toe, right 

On January 26, 1921, while on a ladder, it slipped from under him 
and he fell a distance of twenty feet In falling, his right foot slipped 
through one of the rungs of the ladder so that in landing the ladder 
fell on his foot and he m turn on the ladder 

On admission the right foot was greatly swollen and ecchymosed 
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FRACTURE OF THE METATARSAL BONES 


There was a puncture wound on the plantar surface of the foot op- 
posite the second metatarso-phalangeal articulation Marked localized 
tenderness, crepitus and mobility obtain over the distal extremities 
of the second, third and fourth metatarsal bones X-ray Report “shows 
a fracture of the second, third, fourth and fifth metatarsal bones, 
distal extremities ” “There is apparently a fracture of the cuboid " 
“There is also a partial dislocation of the first and fifth metatarso- 
phalangeal joints.” “The displacement of the fourth metatarsal is 
quite marked ” 

The patient was operated upon under ether anaesthesia on February 
3, 1921 Three incisions about three inches long made over the second, 
third and fourth metatarsal bones on the dorsal surface of the foot 
It was found that the second, third and fourth metatarsal bones were 
badly comminuted and that the proximal fragments were markedly 
displaced towards the plantar surface of the foot The fragments 
were reduced and an attempt was made to hold them in position by 
chromic gut sutures, but on account of the smallness and extensive 
comminution of the distal fragments this was found to be impossible 
The head of the fourth metatarsal was so badly comminuted that 
it was removed The wound was closed without drainage Wound 
healed by first intention and patient discharged on February 22, 1921 

The 5 tarsal and metatarsal bones are so arranged that they are somewhat 
dome-shaped, giving an antero-posterior and lateral arching to the foot The 
antero-postenor arch has been divided into an inner and outer arch, the 
former consisting of the os calcis, astragalus, scaphoid, three cuneiform and 
the inner three metatarsal bones, the latter of the os calcis, cuboid and outer 
two metatarsals The lateral arch externally through the base of the fifth 
metatarsal is in contact with the ground, whereas internally it is not in con- 
tact with the ground but gams its support through the ligaments and muscles 
The posterior pillar of the antero-postenor arch is made up of the os calcis 
and astragalus and is quite strong, though comparatively immovable, whereas 
the antenor pillar of this arch is made up of the heads of the metatarsal bones 
and is quite movable This elasticity of the antenor pillar makes it more 
resistant than the stiff postenor arch against active pressure 

The weight from the body is transmitted from the astragalus to the tuber- 
osity of the os calcis, the heads of the metatarsal bone and to the base of the 
fifth metatarsal bones A person falling and landing on his feet is more 
apt to fracture the os calcis than one of the metatarsals, and if the meta- 
tarsals give way the inner ones are more frequently broken than the outer 
The strain of the arch of the foot according to Von Meyer 5 and others is 
earned b}' the second and third metatarsal bones, and this seems to be correct, 
for according to Tabold’s senes these two bones were more frequently broken 
than the others by indirect force, as in marching, jumping, etc 

Lateral deformity in metatarsal fractures has been considered by some 
not so important as an upward or downward displacement of the fragments, 
as in the latter boot-pressure may be most annoying Traumatic flat-foot is 
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probably the most serious sequela of metatarsal fractures, and this is largely 
due to a loss of convexity of the metatarsal bones If it is true that the second 
and third metatarsals carry the strain of the arch, then a fracture of these 
bones with a loss of their convexity is almost certain to be followed by 
static disturbance 

In fractures of the metatarsals, if no marked deformity exists, conserva- 
tive treatment should be earned out, but if there be deformity sufficient to 
markedly destroy the convexity of the bones, especially if more than one bone 
is broken, or the fracture includes the second and third metatarsal bones, 
then operation should be considered 

Those of us who have done much marching appreciate and know what a 
blessing it is to have good sound feet, as there is nothing which so quickly 
disqualifies a person as foot trouble In all metatarsal fractures we should 
think of the result, and to obtain a good useful foot it is imperative that the 
bones be restored as near as possible to their original position 
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CHORIO-EPITHELIOMA FOLLOWING HYDATIFORM 

DEGENERATION 

With Remarks on the Use of Radium* 

By R L Payne, M D 
of Norfolk, Va 

Surqeon, St Vincent e Hospital 

It is the general belief that chono-epithelioma and its frequent precursor, 
hydatiform mole, is of rather rare occurrence The fallacy of this belief has 
been so convincingly brought to me dunng recent months that I have felt a 
study of this subject might be of mterest 

Although when a medical student I saw three cases of hydatiform mole, 
all followed by malignant chonoma, dunng a penod of fifteen years since, no 
more cases came under my observation, at least none were so recognized, 
until m the past eighteen months dunng which time I have treated four cases 
of hydatiform mole, while two other cases have occurred m the practice of 
my colleagues in St Vincent’s Hospital dunng the same penod of time 
Four of these six cases were followed by chono-epithelioma, the other two 
being operated at an early stage while still benign moles 

The prevalent idea of the infrequency of these conditions is probably due 
to the text of authors long since out of date For instance, Edgar in his book 
states that placental mole occurred four times m 15,000 cases Williams 
observed five m 5000, while Madame Boivm states that the condition occurs 
once in 20,000 conceptions My own expenence of the past eighteen months, 
coupled with a study of the more recent literature, would at once show the 
fallacy of the old teachings, and convince the student of today the necessity 
for greater familiarity with the subject and a more watchful attitude m the 
care of all conceptions, both tubal and uterine 

Meyer states that in 348 pathological utenne abortions the incidence of 
hydatiform degeneration occurred m 43 per cent .while in 104 tubal pregnancies 
classed as pathologic the hydatid mole followed m 46 per cent Meyer’s 
numerous and recent writings cover most completely all sides of this study 
and he finally states, "Indeed, how many cases of hydatiform degeneration 
one can find in tubal and utenne abortions will depend very much upon the 
care with which the examination is made, for the condition is undoubtedly 
extremely common and not rare, as heretofore supposed ” 

The foetal placenta is developed from the chonon, and through the cho- 
nomc villi is denved the nounshment for the foetal organs These villi are 
finger-like projections covered on the surface with the layer of syncytial 
cells, next beneath the cells of Langhans’, and then the stroma containing a 
small number of capillaries As the placenta develops the villi show rapid 


*Read before the Virginia Section of the American College of Surgeons, Apnl 15, 1921 
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growth and great erosive power by which they are able to penetrate through 
the uterine mucosa into the underlying venous sinuses, where, by selective 
absorption, they gam nourishment for themselves and for the placenta 
When conditions are normal and the foetus about mature, these villi with- 
draw from their intra-mural position, the outer layer of syncytial cells cover- 
ing the villi has long smce undergone atrophy, the layer beneath Langhans' 
cells also undergo degeneration and thus the attachment between mother and 
foetus is loosened in preparation for birth But this does not always happen, 
for some of the villi may persist in intimate contact with the maternal tissues 
and maternal blood and may continue to grow in situ after the normal period 
of gestation has been attained Continuing to be nounshed by the maternal 
blood and to absorb fluid, they may hypertrophy and become distended by 
an cedematous mucoid infiltration so as to form a mass or senes of clear, 
grape-like vesicles of varying size, distending the uterus to even as great an 
extent as a full term foetus Such is the hydatiform mole 

When the above condition remains within normal limits the result is 
nothing more than a benign mole, this is expelled in due time or is surgically 
removed, and thereby is explained the fairly frequent cases of hydatiform 
mole which are followed by repeated normal pregnancies On the other 
hand the villous growth may proceed beyond the normal limits, the venous 
sinuses may become filled with an active proliferation of the chorionic ele- 
ments, the epithelial cells may be swept away by the blood current and 
deposited in the capillaries of the vagina, pelvic vessels, lungs and other 
organs, and thus we have a transition from the benign mole to the highly 
malignant chono-epithelioma 

I have already referred to the rather common frequency of hydatiform 
degeneration found in pathological abortions, both tubal and uterine, but of 
greater importance is the incidence of malignant chono-epithelioma resulting 
from the transition of the epithelial elements of the placenta mole Briquet, 
m a senes of sixty-five hydatid degenerations, found that malignant chonoma 
followed in thirty-one demonstrable cases Pollasson and Violet, in the 
study of 455 cases of chono-epithelioma, found that mature hydatiform mole 
or hydatiform degeneration of pathologic abortion occurred as a precursor 
in 366 instances To emphasize the importance of careful examination of all 
placentas it may be added with stress that these same investigators found 
ninety-seven chono-epithelioma followed hydatiform degenerations discovered 
during labor near term 

With the present unrecognized frequency of these conditions it is not 
surpnsing to find that the initial symptoms may first appear as the result 
of metastases m vagina, lungs or brain, producing thereby a vaginal tumor, 
cough with hsemoptysis or cerebral apoplexy The lungs seem to be the most 
common site for metastasis In the above quoted senes of cases metastases 
occurred in the vagina ninety-three times, in the brain forty times, and in the 
lungs 133 times Ewing, in discussing the rapidity with which malignancy 
follows hydatiform degeneration, states that the transition usually takes 
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place about five weeks after labor at term, seven weeks after abortions, and 
about eight weeks after mature mole In one of my cases (No 4), well- 
developed chono-epithelioma was found in the scrapings removed one week 
after the mature mole was discharged 

The maternal mortality of simple placental mole is quoted as 13 per cent 
by Edgar and 1 8 per cent by Dorland This mortality is usually due to hemor- 
rhage or sepsis, and the rate is entirely too high provided these cases can 
have hysterectomy performed before molar abortion occurs After malignant 
transition occurs the mortality rate is quoted about 100 per cent by all 
authonties Ewing states that with or without hysterectomy the disease 
permits life for from six to eighteen months, and further states that he has 
been unable to find any operative cure of chono-epithelioma Adami states 
that the process is rapidly fatal Schmauch emphasizes the necessarily fatal 
issue and advises against operation Since the primary malignant process 
always develops entirely within the venous smuses and capillaries, it would 
seem almost impossible to avoid displacing intra-vascular fragments during 
hysterectomy and thus hastening metastasis On the other hand if this sus- 
ceptible foetal hyperplasia could be stunned or its growth inhibited by radium, 
there might be a greater possibility of cure following hysterectomy This 
agent was employed on three of my patients, with results in two cases that 
are both promising and encouraging 

My experiences may be related briefly as follows 

Case I — A negress with soft symmetrical uterine tumor, carrying 
a pre-operative diagnosis of fibromyoma, upon whom hysterectomy 
was done before molar abortion had occurred This patient is living 
and well 

Case II — White, age forty-six, came under my care three weeks 
after expulsion of the larger portion of an hydatid mole Fragments 
of the mole could be extracted with the examining fingers through the 
patulous os The general condition of the patient was wretched, a 
grave secondary anemia following continuous hemorrhage for three 
weeks, with rapid, feeble pulse absolutely precluded operative inter- 
ference 1800 mhrs of radium treatment within the uterus was followed 
m one week by complete relief from metrorrhagia In eight weeks the 
patient was greatly improved with a gam of twenty pounds m weight 
At this time bleeding from the uterus recurred, but the general condi- 
tion of the patient was so good that operative interference was under- 
taken Again 1800 mhrs of radium was given as a pre-operative 
measure within the uterus and forty-eight hours later pan-hysterectomy 
was performed The specimen removed showed a well localized, per- 
forating chono-epithelioma in a state of regression and degeneration 
Eighteen months has elasped since this patient expelled the mole and 
she is now living and apparently well 

Case III — White, age forty-two, presented about the same prob- 
lem as Case No II, coming under my care for continuous and deplet- 
ing uterine hemorrhage following molar abortion five weeks previous 
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Fragments of the remaining hydatiform mole removed with placental 
forceps showed no evidence at that time of malignancy The same 
radium dosage was employed and the hemorrhage promptly checked, 
but returned again in five weeks Profiting by the experience of Case 
No II, I did not wait for better general improvement, but operated 
forty-eight hours after a second radium application of 1800 mhrs within 
the uterus The specimen removed disclosed a more widespread area 
of chono-epithelioma than m Case No II, but the entire pathological 
process showed marked destructive and degenerative action from the 
radium Eleven months have elapsed since this patient was first treated 
by radium and she remains well to this date 

Case IV — This case is recent Seven days after expulsion of a 
huge hydatid mole the scrapmgs from the uterus showed well-developed 
chono-epithelioma and the fact that the accompanying hemorrhage 
promptly yielded to radium within the uterus The general condition 
of this patient is too precarious at this time to permit of radical opera- 
tive measures 

I have just received data of a case in the practice of one of my colleagues 
in which a smaller dosage of radium, 400 mhrs , checked the bleeding and - 
apparently relieved the patient of all symptoms following the expulsion of the 
benign mole four months ago 


CONCLUSION 

The frequency of hydatiform degeneration and the ready transition into 
chono-epithelioma should counsel every practitioner to be on the alert 
especially in pathologic abortion, both tubal and utenne A more extensive 
expenence with radium in these conditions may lend hope in the treat- 
ment of the malignant transitions which heretofore have been considered 
necessarily fatal 

Additional justification for this hope may be found in the recognized 
susceptibility of embryonal structures to radium, especially if used early, 
for Ries has reported intact villi in a utenne sinus eighteen years after the 
last labor and the latency of malignant chono-epithelioma, one, three, five 
and even ten years has been established by the literature 
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PERFORATED GASTRIC AND DUODENAL ULCER 
WITHOUT PREVIOUS PAIN 


By George P Muller, M D 

AND 

Isidor S Ravdin, M D 
of Philadelphia, Pa 

Recently, in reviewing our histones of perforated gastnc and duodenal 
ulcer, we found that four of fifteen cases in which our histones were complete, 
or 26 per cent, of them, were instances where perforation was the first sign of 
abdominal pathology This was the incentive for the wnting of this paper, 
since we have not been able to find any paper discussing the subject entirely 
from this point of view 

It has been the observation of every surgeon of expenence in abdominal 
surgery that there are two types of gastnc and duodenal ulcers, the typical 
and the atypical It is only the first vanety with its hyperacidity, pain 
associated with regurgitation and vomiting, and a tendency to spastic con- 
stipation, that can give a history of importance in the diagnosis of an acute 
perforation Errors in the diagnosis of this type, if seen before a diffuse or 
generalized pentomtis has developed, do not and should not frequently occur 
In the atypical vanety, however, which may or may not be associated with 
hyperacidity and which may not be accompanied by pain, it is often impossible 
to make an exact diagnosis, for the perforation may come on as the first sign 
of a latent ulcer 

The explanation of the presence or absence of pain in ulcer depends upon 
a knowledge of the anatomico-physiological reflex of gastnc and duodenal 
pain It is necessary to know the innervation of the stomach and duodenum 
in order to understand this reflex The stomach and duodenum receive their 
innervation from two separate and distinct systems, that is, the para-sym- 
pathetic and the sympathetic systems These systems together with the 
sacral para-sympathetics compose the autonomic system The autonomic 
motor nerve cells which innervate all involuntary muscles were originally 
like those nerve cells of the voluntary muscles situated within the central 
nervous system, and correspond to the anterior horn cells of that system 

The mam para-sympathetic nerve is the vagus, which is distributed to 
the heart and to the alimentary canal and its outgrowths The vagus con- 
nector fibres to the alimentary tract have their terminations in a group of 
motor cells situated between the circular and longitudinal muscles of the 
stomach and intestines which are known as Auerbach’s plexus Bayliss and 
Starling, working along the line suggested by Gaskell, have demonstrated 
that both the longitudinal and circular muscles contract upon stimulation of 
the vagus and that neither contract upon stimulation of the sympathetic 
nerve Thus we see that the vagus is the dominant factor in both the motor 
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and secretory innervation of the stomach and duodenum As Gaskell has 
pointed out, however, the vagus supplies motor fibres only to those alimentary 
muscles which are of endodermal origin It initiates the sensation of hunger 
and the secretion of gastric juice, it plays an important rdle m gastric and 
duodenal peristalsis, and it maintains the tone in these viscera 

The sympathetic nerves, on the other hand, have an antagonistic effect on 
the vagus, in that they are inhibitory to the endodermal musculature, and 
motor to the dermal musculature of the intestinal tract There is no evidence 
that the sympathetic motor fibres reach as high as the oesophagus The 
present evidence would lead us to believe that the cardiac incisure of the 
stomach is the upper limit of sympathetic supply 

To sum up then, we have two antagonistic systems concerned m the region 
under discussion The vagus (para-sympathetic or cerebral autonomies) 
supphes the cardiac sphincter and cardiac end of the stomach with both 
motor and inhibitory fibres and also motor fibres to the pyloric half of the 
stomach and to the duodenum The sympathetic (splanchnic or thoracico- 
lumbar) supplies the pyloric half of the stomach and the duodenum with 
inhibitory fibres and the pyloric sphincter with motor fibres This intricate 
arrangement gives us our best example of reciprocal innervation and physio- 
logical antagonism 

Bayliss and Starling have shown that when any part of the alimentary 
tract is stimulated to contraction the part below relaxes, and they call this 
“the law of the intestine ” Meltzer termed this the “law of contrary in- 
nervation,” and applied the term to the entire alimentary canal Its action 
is seen normally in the relaxation of the sphinctenc orifices when peristaltic 
waves from above approach them Elliot, m his “Law on Innervation of 
Hollow Viscus,” said, “When the quiet lodgment of contents is facilitated by 
the presence of sympathetic inhibitory nerves to the body of the viscus, 
there will also be sympathetic motor nerves to the sphincter closing the 
exit ” Thus Elliot was the first to show that, whereas in the stomach sym- 
pathetic inhibitory impulses are antagonistic to peristalsis, the sphincter 
will be innervated by motor fibres from the same system 

Up to this point we have spoken of the autonomic system as a complete 
nervous system, but this is in reality not the case Langley and Gaskell 
have shown that all the afferent fibres of the autonomic system have their 
cells in the posterior root ganglia The course of the afferent or sensory 
nerves is therefore the same as in the sensory portion of the spinal nerves of 
the cerebro-spinal system, and they have no demonstrable connection with 
the cells in the sympathetic ganglia 

When we consider the cause of ulcer pain we must consider the subject 
of visceral pain in general One of the supposed causes of ulcer pain is that 
ascribed to a hyperacid gastric juice, acting on the exposed nerves in an ulcer 
base This theory is not rehable, since we occasionally see patients with 
typical ulcer pain who at operation have “healed ulcers” and only scar 
tissue r emaining Einhom has also pointed out that some patients have 
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ulcer pam with an associated achylia gastnca Hurst, in attempting to solve 
this question, introduced four ounces of a o 5 per cent solution of hydro- 
chloric acid into the empty stomachs of each of six patients, in all of whom 
the diagnosis of gastric ulcer was later confirmed at operation, with no sensa- 
tion resulting This same result occurred when a mixture of hydrochloric 
acid and pepsin was used It is certain that as much as o 5 per cent of free 
hydrochloric acid is never present m the stomach This undoubtedly proves 
that contact with free hydrochloric acid is not the direct cause of pam in 
gastric and duodenal ulcer 

The relief offered by alkalies suggests that the pam is m some way asso- 
ciated with the presence of free hydrochloric acid Very few afferent nerve 
endings are found m the mucosa, the majority terminating m the sub- 
mucous and muscular coats Hyperacidity stimulating exposed nerve end- 
ings in an ulcer base sets up an excessive reflex motor activity This was 
pomted out by Edlemann working in Pavlov’s laboratory who found the 
peristaltic activity proportional to the amount of acid present In the 
following explanation of the cause of pam m gastnc and duodenal ulcer we 
are accepting Hurst’s theory of tension as being the only adequate stimulus 
producing visceral pam It is well known and we have recently demonstrated 
to ourselves that the gastnc mucosa is insensitive to the usual painful stimuli 
such as pnckmg, pmchmg and cutting This has been observed by any 
surgeon who has performed a gastrostomy under local anaesthesia Hurst 
has shown that Lennander and Mackenzie did not take into consideration 
that a nerve endmg may be sensitive to one form of stimulus — the adequate 
stimulus — but insensitive to all others Accordmg to Langley the painful 
sensations of the stomach and small intestines are conveyed by the sympa- 
thetic and not by the vagus On the other hand Miller, m 1911, proved that 
motor and secretory reflexes which resulted from irritation of the gastnc 
mucous membrane depend on afferent impulses earned by the vagus and not 
by the sympathetic It is to be presumed that the afferent nerve-endings 
are more strongly stimulated when they are exposed in an ulcer base than 
when the mucous membrane is intact This is also m accord with our knowl- 
edge that a greater number of afferent nerve fibres pass from the deep struc- 
tures of the gastnc wall, which are exposed when there is ulceration of the 
•mucous membrane These findings correspond to the demonstrations of 
Head that referred pam and tenderness in gastnc and duodenal ulcer is almost 
always found in the distnbution of the seventh, eighth, and ninth dorsal 
segments, with which segments the afferent sympathetic nerves of the stomach 
and duodenum have their central connection Reflex pam through the vagus 
must be expressed in the distnbution of the tngeminal, because of the termi- 
nation of the afferent vagal fibres m the tngeminal nucleus Thus pam and 
the associated symptoms of gastnc and duodenal ulcer may be explained on 
the basis of disturbance of Meltzer’s “law of contrary innervation ” 

The increase m penstalsis associated with hyperchlorhydna and the pro- 
longed inhibition of pylonc relaxation which occurs when the hyperacid 
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chyme reaches the duodenum can only cause real pain when food is present 
m the stomach, as no rise m intragastnc pressure can occur when there is 
nothing in the stomach upon which the muscular coat can contract Assum- 
ing that ordinarily in a gastric ulcer the pylorus does not relax as the in- 
creased peristaltic waves approach it, we have a gradual increase in intra- 
gastnc tension as the segment between the penstaltic contraction and the 
point of obstruction is shortened by the advance of the former This results 
in violent pain, the result of tension on the muscular coats produced by an 
enormous nse in intragastnc pressure 

Pam does not frequently result from distention of the entire stomach, 
but more commonly results from segmental distention Cannon has shown 
that the cardiac end of the stomach is a receptacle for holding food and the 
active churning movements are confined to the pars pylonca The pen- 
staltic movements begin at the cardiac incisure and deepen as they move 
toward the pylorus Just above the pylonc canal they deepen to such a 
depth that part of the pylonc vestibule becomes almost completely separated 
from the upper gastnc cavity As the penstaltic wave progresses this cut- 
off portion diminishes m size, which results in a part of the segmental contents 
being forced through the pylonc canal and the remainder back into the 
general gastnc cavity Normally, the internal gastnc pressure in the pylonc 
end of the stomach which is necessary to force chyme through a relaxed 
pylorus is insufficient to cause sensation But when due to abdominal patho- 
logy the penstaltic waves are more frequent and of greater mtensity, they 
begin nearer to the fundus of the stomach than usual and they also separate 
the pylonc end of the stomach from the rest of the organ at a point more 
distant from the pylorus than under normal conditions This increased 
penstaltic activity results from the hyperchlorhydna, plus the presence of 
the ulcerated area The result is a larger quantity of chyme being compressed 
as each wave advances This, together with the inhibition of pylonc relaxa- 
tion which occurs, as Pavlov has demonstrated, when the hyperacid chyme 
reaches the duodenum, affords a sufficient nse in intragastnc tension to 
produce pain This pain increases as the penstalsis becomes more active, 
and as the pylonc relaxation is inhibited for longer penods by a gradually 
increasing hyperacid chyme reaching the duodenum 

The time relations for the onset of pain are easily explained if we con- 
sider at what moment free hydrochlonc acid comes into contact with the 
ulcerated area so as to lead to an exaggeration of the reflex motor stimuli 
which produce pain Hydrochlonc acid is secreted chiefly by the glands in 
the upper two-thirds of the stomach, the extreme pylonc end as Langdon 
Brown has shown bemg actually alkaline Carbohydrate digestion continues 
for some time in the fundic portion of the stomach, but protein digestion is 
very slow This slow protem digestion is not due to a lack of hydrochlonc 
acid, but it is due to the absence of penstalsis which prevents a mixture of 
the contents in this region The outer layer of chyme, because of this lack of 
churning, is therefore quite acid When an ulcer is present in the cardiac 
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or fundic region, this hyperacidity sets up hypenstalsis which begins very 
high in the stomach This accounts for the nearly instantaneous pam m 
upper gastric ulcer Food reaching the pyloric end of the stomach is alkaline, 
and remains so for a considerable period of time after ingestion This is due 
to the active peristalsis in the pyloric portion constantly mixing the food and 
gastnc juice which form chemical combinations with each other Therefore 
an hour or more may elapse before there is sufficient free acid to lmtate an 
ulcer near the pylorus 

The pam may begin or be more intense several hours after a meal Here 
it is due to an increase in the tone of the stomach as that organ empties 
itself This allows the pyloric end of the stomach to be closed off more com- 
pletely from the upper gastnc cavity and the result is increased mtragastnc 
tension of the lower segment 

Hurst m a senes of cases of duodenal ulcer examined by the X-ray found 
that the stomach begins to empty itself immediately after the food swallowed 
reaches it The stomach, as X-ray observations show, is hypertonic, and the 
gastnc contents are at first extruded with such rapiditjr as to give to the action 
the name “duodenal rush ” Thus at the time a patient is free of pam after 
the mgestion of a meal, food is actually passing over the ulcer Due to the 
excessive and prolonged secretion of normal gastnc juice, causmg the so- 
called hyperchlorhydna of duodenal ulcer, the proportion of gastnc juice 
and hydrochlonc acid m the chyme increases as digestion proceeds At 
first, as m gastnc ulcer, this acidity is neutralized by combination with the 
alkaline salts and protein m the food, to which are added the alkaline bile and 
pancreatic juice This results in only an occasional pylonc inhibition, but 
after two or three hours the proportion of acid being greater, some of it 
reaches the ulcer without bemg neutralized and the inhibition of pylonc 
relaxation is accentuated The X-ray exammation now shows a small amount 
of food in the stomach with the gastnc hypertonicity at its maximum, having 
increased as the bulk of gastnc contents decreases Long after the fundus has 
returned to a fastmg condition, the pylonc portion contains food and shows 
very vigorous penstaltic action This agam bnngs about the condition where 
penstaltic contractions can produce a complete separation of the pylonc 
part from the rest of the stomach at a considerable distance from the pylorus 
Thus we may have three favorable factors for the production of pam, hyper- 
tonicity, excessive penstalsis, and inhibition of pylonc relaxation, the pam 
persisting until the stomach is empty 

In both gastnc and duodenal ulcer we may, as we have already said, have 
a true reflex pylorospasm which may cause a delay in the emptymg of the 
stomach and m this manner cause a hyperchlorhydna In other words 
pylonc spasm may produce hyperchlorhydna and hyperchlorhydna may pro- 
duce a reflex inhibition of pylonc relaxation 

When we come to explain those atypical cases with perforation as the 
first sign of abdominal pathology, we find a group of cases m which, as 
Eppmger and Hess have stated, gastnc hyperacidity does not occur, which are 
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not accompanied by pain or eructations Some of these are only found at 
autopsy These patients are probably the cases described by C H Mayo 
as individuals with “hypo-sensitive abdomens ” In them we find signs of a 
depiession of vagus and sympathetic reflexes, with no hyperchlorhydna, 
no pyloric disturbance, and therefore no pain It is well known that different 
individuals react m varying degrees to the same external stimulus, and there 
is no reason why this observation should not apply to visceral stimulation 
We have m the following cases a raising m the threshold of the conscious 
perception of pain In them the same strength of stimulus which in a typical 
case gives rise to the usual symptoms, does not cause abnormal reflex motor 
and secretory activity, and we do not have symptoms Therefore these are 
the cases of ulcer in which there is no disturbance of ‘‘law of contrary inner- 
vation,” and in which with every peristaltic wave the pyloric sphincter func- 
tions normally 


CASE REPORTS 

Case I — W M , age fifty-five, admitted to University Hospital, 
July 12, 1910 Until 10 a m he was'perfectly well, never having had 
any previous abdominal symptoms On admission entire abdomen 
was rigid, temperature 98 3, pulse 90, respirations 28 Operation by 
Dr Muller disclosed a perforated duodenal ulcer which was sutured 
No posterior gastroenterostomy was performed Recovery uneventful 
and the patient wasdischarged on August 17, 1910 

Case II — M W , age thirty-two, admitted to the Misencordiae 
Hospital, September 28, 1918, complaining of severe abdominal pain 
He had never had abdominal symptoms until 4 p m of the previous 
day, when he began with generalized epigastric pain and vomiting 
On physical examination the rigidity and tenderness simulated appendi- 
citis Operation by Dr Muller McBumey incision, appendix only 
slightly inflamed and not sufficient to cause the general fluid present 
in the abdomen Appendix removed, wound closed, and right rectus 
incision made All around the pylorus and duodenum was found a 
plastic yellow exudate and small pockets of fluid No perforation could 
be discovered through the exudate A posterior gastroenterostomy 
was impossible because of edema of the lower part of the stomach 
The space between the liver was drained with two rubber tubes The 
patient made a good recovery 

Case III — Mrs J Y R , age seventy-two, admitted to the Readmg 
Hospital, September 30, 1918 Five days ago she was seized with 
acute abdominal pain and constipation Cathartics were ineffectual 
Patient had marked distention and borborygmi Never had had ab- 
dominal symptoms before Operation by Dr Muller September 30, 
1918 A perforation of the anterior wall of the duodenum about two 
and one-half inches from the pylorus was found and sutured No 
drainage was introduced Recovery uneventful 

Case IV — -W W , age thirty-two, admitted to the Medico-Chi 
Hospital, November 19, 1920 About 4PM, which was three hours 
after eating an egg sandwich, the patient was suddenly seized with 
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acute generalized abdominal pain followed by vomiting No previous 
history of any abdominal discomfort Abdominal muscles rigid, some 
peristalsis, leucocytes, 22,000 Operation by Dr Ravdin A per- 
forated duodenal ulcer, about two inches below the pylorus, on the 
upper duodenal wall, was found This was sutured and a posterior 
gastroenterostomy was performed Recovery uneventful 
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POLYPOID LIPOMA OF THE INTESTINAL TRACT 

By Gaston A Carltjcci, M D 

of New York, N Y 

INSTBCCTOB IN BOBOEBT, COLOMBIA UNIVEBSITT 

This paper is based on the report of a case of lipoma of the ileocecal junc- 
tion The literature and the Bellevue Hospital records on this subject were 
also reviewed 

Case I — D O , male, aged fifty-three years, Ire Admitted to 
Bellevue Hospital May 28, 1920, complaining of pam in and about 
region of umbilicus Four weeks before admission he began to have 
pain around navel The pain would last from four to five seconds and 
feel like a sense of compression He has been having several of these 
attacks every day No blood in the stools No belching of gas No 
jaundice No headache or impairment of vision No gemto-urmary or 
cardiovascular symptoms No recent loss of weight The patient has 
had a mass in the right inguinal region since a child The mass often 
disappears by itself At other tunes he can make it disappear He was 
born without testicles in the scrotum He is a well-developed male, 
well nourished, not acutely ill 

In the left side of the abdomen there is an oblong mass apparently _ 
involving the sigmoid, splenic flexure and descending colon The abdo- 
men is distended The mass is evidently related to his attacks 
of pain , 

May 30th had considerable pam m epigastrium Bowels moved 
three times Stool examined Blood present Abdomen distended, 
tympanitic but not rigid The oblong mass persists in the left lower 
quadrant No peristalsis seen 

RadiograpJnc Report (June 4th) — No evidence of any obstruction 
of any portion of the colon The colon is characterized by a central 
loop of the transverse portion The haustra formation is very large 
There is no defect in the outline ' 

Operation Exploratory Celiotomy (June 7th) — Resection of the _ 
ileocecal junction , end-to-side anastomosis A tumor mass was found 
in the abdomen in the region of the splenic area On drawing it into 
the wound it was found to be an intestinal growth springing from the 
ileocecal junction The mass itself was in the lumen of the intestine, 
apparently arising from the mesenteric attachment of the ileum and ex- 
tending into the lumen of the large intestine It was pyriform in shape, 
measuring about 7 x 6 x 5 cm , and having a distinct pedicle which 
infiltrated through the mucosa into the muscularis and serous coat of the 
intestine (Fig 1) The free end of the mass had several small-sized 
knobs and cysts on it At one side of the base there was a small bare 
area through the mucosa Several large palpable lymph-nodes were 
found in the mesentery near the ileocecal junction The appendix was 
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quite long, congested and appeared pathological There was no evidence 
of any intussusception at the time of the operation 

Procedure — A 7 cm median laparotomy below the level of the um- 
bilicus was done The tumor was found in the splenic region and 
brought into wound easily After intestinal clamps had been applied 
above and below the ileocecal junction, an attempt was made to remove 
the growth through an incision in the lower ascending colon as the tumor 
was thought to be wholly cecal in origin On opening the caecum the 
pedicle was found to be implanted in the ileum and on trying to 
enucleate it, it was found that the growth extended through all 
three coats, and therefore a resection of the ileocecal junction was 
decided upon We also had found several fairly large lymph-nodes 
in the mesentery close by, and the general appearance of the tumor 
mass made us believe the growth to be a malignant one The resec- 
tion of the caecum and terminal ileum was accomplished fairly easily 
and an end-to-side anastomosis was done, implanting the ileum into the 
caecum at the site of the original opening m the ascending colon A large 
cigarette drain was introduced and the abdominal wall sutured in the 
usual manner. Condition of the patient at the end of the operation 
was good 

Pathological Report (by Doctor McWhorter) — Two specimens One an 
apparently encapsulated tumor-like mass which measures 7x6x5 cm 
The outer surface of this mass is covered with a large number of nodule- 
like projections which vary in size and shape The whole surface appears 
to be covered by mucous membrane except one area This tumor-like 
mass is attached to the surrounding tissue by a large thickened pedicle 
which measures 3 cm m thickness On section this specimen is seen to be 
surrounded by a rather thm dense outer covering The substance of the 
tumor is composed of a soft yellowish tissue which resembles fat The 
pedicle is made up of a very dense mass of connective tissue The other 
specimen was the resected ileocecal junction In the mass of tissue sur- 
rounding the intestine, there are a number of enlarged lymph-nodes which 
on section are of relatively normal appearance (Fig 2) 

Microscopical Examination — Sections from the pedunculated tumor mass 
show the whole outer surface to be covered by mucosa, the glandular 
tissue of which in places is hyperplastic, while in other areas it is greatly 
hypertrophied This glandular area is supported on a layer of connective 
and muscular tissues which somewhat resemble the normal muscularis 
Extending inwards from this surface the tumor is entirely made up of a 
mass of adult fat which extends throughout the sections and is limited 
by the wall on the other side Sections from the pedicle show a layer of 
dense tissue which somewhat resembles the muscularis Beyond this there 
is a compact somewhat cellular mass of connective tissue which makes up 
the supporting pedicle Sections show no evidence of malignancy 

Post-operative Course — Patient had a slight post-operative reac- 
tion, developing some pulmonary congestion for several days, which 
gradually disappeared The wound discharged for several weeks, at 
first the discharge being quite foul, but later with Dakmization of wound 
it cleared up rapidly 

He was discharged a month after the operation with the wound 
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healed and solid abdominal wall His appetite was good, bowels regu- 
lar and no blood in stools 

Follow-up Note (January, 1921) — Patient has gained about twenty- 
five pounds since the operation, feels fairly well, eats well, sleeps well, 
"bowels regular without cathartics Scar is solid, no evidence of post- 
operative hernia Right inguinal hernia still present 

This case was extremely interesting from several viewpoints, anatomically, 
pathologically, and clinically Anatomically, the patient showed distinct signs 
of incomplete development as evidenced by the undescended testicles, the con- 
genital hernia, and the apparent incomplete rotation of the large intestine as 
shown at operation by the finding of the ileocecal junction in the splenic region 
and the presence of a -long mesentery attached to the first portion of the 
ascending colon Pathologically, the tumor as a gross specimen had all the 
appearance of a mabgnant growth, but on section and microscopically no evi- 
dence of malignancy could be found Clinically, the extreme rarity of this 
condition and the difficulty of making a diagnosis on account of the position of 
the palpable mass and the clinical symptoms it gave 

REVIEW OF THE LITERATURE ON LIPOMA OF THE INTESTINAL TRACT 

Pathology — Lipomata may be developed from the submucous coat of the 
intestine and grow inwards or from the subserous layer and project outwards 
into the peritoneal cavity 1 They may occur anywhere along the intestinal 
tract, but seem to be more commonly found near the ileocecal valve They 
are usually single, but they may be multiple Their size varies and they may 
be smooth, nodular, or lobulated Senn 2 quotes Turner as having seen a 
fatty tumor the size of a walnut growing in the submucous tissue of the large 
intestine and projecting into the lumen of the bowel near the ileocecal valve 
Ewing 8 also reports having observed a large fatty tumor 4 x 10 cm sur- 
rounding the appendix whch was the seat of chronic inflammation Bland- 
Sutton * quotes Stabb who describes a tumor somewhat like ours The tumor 
rose near the ileocecal valve and in size and shape it resembled three acorns 
conjoined at the cups It had caused an intussusception of the bowel, this 
was reduced at the operation and the tumor excised Unfortunately, the 
mucous membrane sloughed and the patient died 

Gant 5 reports one case of a lipoma of the rectum It was as large as a 
walnut and was attached to the rectal wall by a pedicle about 10 cm from 
the anus 

The size of the tumor m our case was about 7 x 6 x 5 cm and was pyri- 
form in shape, and on its distal end it had many different sized nodules on it 
The tumor itself had mvagmated into the ciecum through the ileocecal valve. 

These lipomata are considered extremely rare, being usually encapsulated 
and pedunculated, the pedicle infiltrating itself into the muscularis and con- 
nective tissue of the intestinal wall None are reported as having shown any 
malignant changes Ewing states Dewis collected forty-four cases of intes- 
tinal lipomata while Ehrlich collected fifty-two Going over the Bellevue 
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Fig i — Diagram showing ileocecal junction with opening m it disclosing the 
tumor free m the caecum The rest of the tumor is shown m outline the 
pedicle going through the ileocecal \al\e and is attached to the terminal ileum 




Fig 2 — Cross section of growth actual size The lipoma is distinctly sho^vn to be 
circumscribed and completely covered by mucous membrane The pedicle is also 
quite thick and infiltrates the intestinal wall 
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Hospital records from 1911 to 1920 we could only find one other case some- 
what similar to ours We examined the records of 601 cases of benign tumors 
that had been operated on. Of these eighty-five were lipomas, but none of 
them was mtraabdominal There were ninety-three cases of papillomas, 
nineteen being rectal polyps None of the other benign tumors was found m 
the intestinal tract. We then examined the records of 120 cases of intestinal 
obstruction due to mtraabdominal causes Two of these were due to a malig- 
nant growth m the wall of the gut There were twenty cases of intestinal 
intussusception, two of which were also due to a malignant growth in the 
wall One case of intussusception was apparently due to a lipoma of the 
serous side of the intestine On account of its similarity to ours it is re- 
ported in detail 

Case II — E W , female, aged forty-three years, was admitted to 
Bellevue Hospital in Dr C McGuire’s service on November 7, 1919, 
with the diagnosis of acute intestinal obstruction She had been suf- 
fering from severe abdominal pain for four days She stated that about 
three months ago she began to have severe abdominal pam, more pro- 
nounced m right lower quadrant, was nauseated but did not vomit 
Pain would last about one day and would be relieved by a bowel move- 
ment. She would be free from pam for three or four days, sometimes a 
week For the last month the pam has been more severe, more fre- 
quent every three days or so, the last attack being accompanied by 
vomiting The patient claims this vomitus was brownish in color and 
had a horrible taste Noticed blood in stools two weeks ago and twice 
since Has not been able to retain food for the last three days 

Past History — Negative except for removal of uterine tumor eight 
years ago 

Physical Examination — Obese, well-developed woman m some pam 
Temperature, ioo° , pulse, 78, respiration, 24 Moderate distention of 
abdomen No evidence of free fluid. No visible peristalsis Tender- 
ness on deep pressure, also rebound tenderness in right lower quadrant 
No rigidity, no masses, no costovertebral tenderness Pelvic examina- 
tion negative Rectal examination negative 

Operation (November 9, 1919) — Abdominal incision revealed an in- 
tussusception of the colon starting just distal to the hepatic flexure and 
ending at the first part of the sigmoid The intussusception was gan- 
grenous for about two inches at its apex. There was no polyp or growth 
in the lumen of the gut, but the apex of the intussusception had on its 
serous surface a large lound mass of pedunculated fat Many adhe- 
sions were present at the hepatic flexure The sigmoid distal to the 
intussusception was collapsed There was a good deal of free fluid in 
the right lower quadrant and it had a foul odor A resection of the m- 
tussuscepted portion and a side-to-side anastomosis of the colon was done 
November 10th patient developed symptoms of paralytic ileus and a 
colostomy was done 
November 12th, died 
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Pathological Report — Specimen consists of a circumscribed apparently encap- 
sulated lobulated mass which measures 8 x 9 cm The outer surface is smooth 
yellowish in color Attached to one surface there is a mass of brownish rather 
dense tissue Section from the tumor mass is very soft yellowish in color and 
resembles fat Microscopical section shows mass of adult fat to which is attached 
part of colon 

Symptomatology — As can be readily appreciated, these tumors do not 
give any symptoms per se except possibly a palpable mass m the abdomen 
But as soon as they obstruct the lumen of the intestine or possibly cause an 
intussusception, then the symptoms of intestinal obstruction develop These 
may be mild or acute, according to the degree of obstruction During these 
attacks a mass is usually felt in the abdomen which may be the tumor itself, 
but more probably is obstructed faeces or the intussuscepted mass The symp- 
toms then may aggravate themselves as the obstruction becomes more com- 
plete and finally acute strangulation may occur During one of these severe 
attacks the tumor may be expelled spontaneously by rectum Dewis, in his 
forty-four collected cases, found that the tumor had been expelled spontane- 
ously in nine and that intussusception had occurred in twenty-one cases 

In our case the symptoms were more of an intermittent obstruction type, 
due probably to the fact that the tumor arising from the ileum and having 
invagmated itself through the ileocecal valve it would at irregular intervals 
obstruct the flow of intestinal contents As the peristaltic waves would force 
the tumor through, it must have necessarily caused a beginning intussuscep- 
tion of the ileum into the caecum As the muscular action would let up for 
one reason or another, the tumor would drop back and the intestinal flow 
would be reestablished 

Diagnosis — A positive diagnosis is practically impossible except possibly 
in the cases where the tumor is expelled by rectum In the other cases the 
diagnosis will depend on the degree of obstruction, and therefore the most 
likely diagnosis will be either an intestinal obstruction due to a benign 
growth or an acute intussusception 

Radiographic examination of the intestinal tract may be of assistance 
or not, according to the amount of distortion the growth may cause in 
the outline of the gut In our case neither the tumor nor any irregularity 
in outline was present in any of the radiographs taken 

SUMMARY 

Clinically, therefore, these tumors may pass unnoticed, or their first 
symptom may be that of acute intestinal obstruction Usually, though, 
the symptoms are more of an intermittent intestinal obstruction with 
acute exacerbations at infrequent intervals A mass in the abdomen can 
be felt at times, especially when the symptoms are acute, but in most 
cases it disappears as these subside As time goes on the attacks be- 
come more severe and may be accompanied by the passage of bright red 
blood by rectum, and finally complete obstruction occurs with all its 
attendant symptoms 
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At operation the operator must be guided by his pathological find- 
ings The ideal operation would be an enucleation of the growth from 
the intestinal wall, but it may be necessary to do a resection of the in- 
testine This is due to the fact that on careful examination the pedicle 
of the growth is found to involve all the three layers of the intestinal 
wall The resection should, therefore, be wide enough of the growth so 
that the whole pedicle will be removed Other points to be considered m the 
resection, are the condition of the gut at the time of the operation, that is, if 
there is any intussusception of the intestine In these cases the amount of 
resection would depend on the viable condition of the gut Another condition 
to be considered is the location of the growth itself, for instance If it is 
near the ileocecal junction, as in our case, it would be advisable to resect, as it 
would obviate the possibility of a constriction at an already narrow passage 
The post-operative course will again depend on the operative findings If 
there was no obstruction the course will probably be a smooth one If, on 
the other hand, there was an extensive obstruction and possibly an intussuscep- 
tion, the reaction will depend chiefly on the complicating conditions 

In closing I wish to express by thanks to Dr F St John, Director of the 
First Surgical Division of Bellevue Hospital, for the privilege of reporting 
this unusual case 
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MYOMA OF THE RECTUM 

REPORT OF FOUR CASES 

By Verne C Hunt, M D 

of Rochester, Minn 

BECTION ON BUBQEBT, MATO CLINIC 

Very few cases of benign tumors of the intestinal tract are reported 
in the literature Heurtaux, Steiner, Dewis, King and others have writ- 
ten extensively on the subject, however, and have published cases of their own 

The tumors originate from the part of the intestinal wall which cor- 
responds to the histologic structure of the various tumors , for example, 
adenomas from the mucosa, fibromas from the submucosa and serosa, 
lipomas from the fat cells of the external coat and from the appendices 
epiploicfe, angiomas from the vessels of the intestinal wall, and myomas, 
according to most investigators, from the musculans or muscularis 
mucosa In the benign tumors reported in the literature adenomas are 
the most frequent, angiomas most infrequent, and myomas compara- 
tively infrequent 

In King’s series of 119 cases the ileum and rectum are most often the 
sites of benign tumors Dewis, in 1906, found 219 benign tumors of the 
intestinal tract, of which 101 were m the rectum, there were 81 adenomas, 10 
myomas, 6 lipomas, 2 fibromas, and 2 angiomas In Dewis’ series were 40 
myomas, 10 in the rectum and 30 in the remainder of the intestinal tract In 
1917 King reported a series which contained 45 myomas, of which 11 were in 
the rectum 

True myomas or pure muscle tumors are exceedingly rare, most 
tumors designated myomas contain varying amounts of connective tissue, 
and, depending on the relative amount of muscle and fibrous tissue, 
they have been called myomas, myofibromas, and fibromyomas The 
first true myoma of the rectum diagnosed as such was reported by 
Vander Espt in 1881 However, in 1872, Malassez had described a tumor 
of the rectum showing the structure of a myofibroma In an extensive 
review of the literature only twenty cases have been found since 1872 
which can be classified definitely as myoma or myofibroma of the rectum 

Myomas have been found throughout the entire gastrointestinal tract 
Steiner collected twenty-one cases of myomas and myosarcomas of the 
stomach The structure of these tumors is quite analogous to that of 
myomas of the uterus, and it might be supposed, because of the close 
proximity of the uterus and rectum, that the tumors m women are 
uterine in origin , however, the uterus was not found to be the origin in 
any of the reported cases In eight instances the tumor originated from 
the anterior rectal wall, and in five instances, from the posterior wall 
The part of the rectum involved in the others was not stated The 
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tumors varied in size from about 2 cm in diameter to 12 pounds in weight, 
the largest extended down over the buttock, and was about 15 cm 
in diameter 

Rectal myomas have been classified internal or external, according 
to their projection into the lumen of the bowel, or externally into the 
perirectal structures Six were definitely pedunculated and extended 
into the lumen of the bowel, the remainder, apparently, were deeply im- 
bedded and only encroached on the rectal lumen 

Many benign tumors of the intestinal tract are slow growing and 
symptomless , these are usually discovered accidentally in routine physi- 
cal examinations or during operations for other conditions Symptoms, 
when present, are usually mechanical, and are those of partial or com- 
plete obstruction, or hemorrhage occurs because of erosion The pre- 
dominating symptoms in the twenty cases were constipation, hemor- 
rhage, and pain 

SYMPTOMS 


Cases 


Constipation 12 

Hemorrhage 7 

Pain 7 

Rectal pain 6 

Abdominal pain 1 

Obstruction 3 

Rectal irritation 2 

Desire to stool 2 

Sensation of mass in rectum 2 

Tumor known to be present 4 

No symptoms 3 


The infrequency of intestinal obstruction, considering the size and 
location of some of these tumors, is striking 

The diagnosis was based on microscopic findings in ten cases , the 
diagnostic data were not stated in ten 



DIAGNOSIS 

Cases Microscopic 

Not stated 

Myoma 

5 3 

2 


(Cases 2, 9, 15) 

(Cases 3, 20) 

Fibromyom; 

1 12 5 

7 


(Cases 7, 8, 12, 14, 17) (Cases 4, 5, 6, 10, 13, 16, 19) 

Leiomyoma 

2 I 

I 


(Case 11) 

(Case 18) 

Myoid 

1 1 

0 

The diagnosis in 

(Case 1) 

the four cases here reported was 

made by micro- 


scopic examination Two of the tumors were true myomas and two were 
fibromyomas In these cases, constipation, difficulty at stool, and hemor- 
rhage were the predominating symptoms In one case bleeding had been 
profuse to the extent of reducing the haemoglobin to 20 per cent at the 
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time of examination The tumor originated from the anterior rectal wall 
in two cases and from the posterior rectal wall in two cases 

In the series of 20 cases reported m the literature and the 4 cases in the 
Mayo Clinic, 13 were females and 10 were males, the sex was not stated in 
one case The youngest patient was twenty-one and the oldest eighty- 
five years , the average age was forty-five and three-fifths years 


21 to 30 years 
31 to 40 years 
41 to 50 years 


AGES BY DECADES 

Cases Cases 

2 51 to 60 years 3 

6 61 to 70 years 1 

10 85 years 1 


The tumors are often slow growing and may be present for years 
without symptoms The duration of symptoms was stated in fifteen of 
the cases in the series 


DURATION OF SYMPTOMS 


Shortest a few weeks 

Longest 5 years 

Cases 

Less than 6 months 4 

Less than 1 year 5 


2 years 

3 years 

4 years 

5 years 


Cases 

3 

3 

o 

2 


Malignant change may occur , it was seen in Case A55082 Ulcera- 
tion of the overlying mucosa was a striking finding, but it is not diag- 
nostic of any tumor of the rectum The differential diagnosis includes 
all the benign tumors of the rectum and usually cannot be made accur- 
ately without microscopic examination A smooth overlying non-infil- 
trated mucous membrane often is present and favors a diagnosis of benign 
tumor rather than malignant In our cases there was a tendency to 
ulceration, and in one case extensive excavation into the perirectal tissues 
The tumors tend to recur, usually due to incomplete removal or 
malignant change 


ABSTRACTS OF CASES IN THE LITERATURE 

Case I (reported by Vander ESpt) — A woman, aged twenty-one years, in 
the seventh month of pregnancy noticed blood in the stools She had also 
felt a tumor in the anus At the time of delivery the tumor, about 3 cm in 
diameter, appeared at the anus, it was smooth and bled easily from the cover- 
ing of mucous membrane The growth was removed by tying off the pedicle 
Microscopic examination revealed smooth muscle fibres, and the growth was 
called a myoid 

Case II (reported by Tedenat) — A man, aged forty-six years, entered 
THotel Dieu de Lyon January 5 > 1876 The patient was a full-blooded, vigor- 
ous man, who had lost blood from time to time during the preceding four 
years Several hemorrhages had been very severe He had had obstinate 
constipation, with a sensation of weight in the rectum, for five or six months 
before he came under observation December 25, 1876, after he had been 
five days without bowel movement his abdomen was distended and tender 
to pressure and he had severe colic Examination disclosed a hard tumor, 
about 0 5 x 1 x 2 cm , situated 5 or 6 cm above the anal margin on the pos- 
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tenor wall On cutting the tumor after its removal, irregularly disposed 
bundles of fibres and a few smooth muscle fibres were shown A diagnosis of 
myoma was made The patient made an uneventful recovery 

Case III (reported by Berg) — A man, aged fifty-six years, had been con- 
stipated for about ten years, and had had several severe rectal hemorrhages 
Rectal examination disclosed a hard, round tumor, extending into the pos- 
terior wall and encroaching on the rectal lumen The overlying rectal mucosa 
was ulcerated The tumor, a myoma, was definitely encapsulated, and was 
readily removed through a Kraske incision 

Case IV (reported by Senn) — A woman, aged forty-five years, bad been 
conscious of a small pelvic tumor for three years While she was being 
attended for a miscarriage, the tumor was felt between the rectum and the 
uterus It was firmly attached After two years the abdomen began to en- 
large, and the patient's general health declined At the time of her examina- 
tion, April 20, 1890, she was anaemic and emaciated, and her abdomen was 
distended with fluid After the abdomen had been tapped and the fluid re- 
moved a large tumor could be palpated in the left lower quadrant of the abdo- 
men April 24, 1890, a laparotomy was performed, and a tumor was found 
attached to the anterior wall of the rectum by a pedicle at the peritoneal 
reflexion over the rectum It was nearly globular, weighed 12 pounds, and 
a cut surface showed a true fibromyoma 

Case V (reported by Senn) — A woman, aged forty-one years, was oper- 
ated on through an incision in the vagina, and a fibromyoma about 3 cm m 
diameter was removed from the anterior rectal wall 

Case VI (reported by McCosh) — A man, aged thirty-four years, com- 
plained of discomfort m the rectum and gradually increasing difficulty in 
evacuating the bowels The stools had become thin and ribbon-like, and at 
the time he was admitted to the hospital he had had very little bowel move- 
ment for twelve or fourteen days A hard tumor was found on the posterior 
wall of the rectum, extending from just above the anus to the hollow of the 
sacrum The mucous membrane over the tumor was smooth but adherent 
to the tumor, which was smooth and regular in outline The growth was 
thought to be malignant and a left inguinal colostomy was made Later a 
hard, glistening, smooth tumor, adherent to the posterior surface of the rec- 
tum, was removed through a posterior incision extending from the anus to the 
coccyx The enucleation was accomplished readily except at the attach- 
ment to the mucous membrane of the rectum, which was opened Six weeks 
later the colostomy was closed The tumor was about 10 cm in diameter and 
proved to be a fibromyoma 

Case VII (reported by Heurtaux) — A woman, aged thirty-seven years, 
was seen August 18, 1887 She had always been in good health except for a 
tendency to constipation, which had been worse during the preceding three 
years For a month before her examination she had a constant desire to 
move the bowels, and for a few days there had been symptoms of obstruction, 
that is, abdominal distention and colic, and vomiting, at times fecal On ex- 
amination a smooth ovoid tumor was palpated within the rectum The tumor 
had a distinct pedicle and was firm and elastic A diagnosis of myoma was 
made, and the tumor was removed by dividing the pedicle The obstruc- 
tion was relieved The tumor weighed 90 gm and was 8x6x45 ern in 
diameter Histologic examination revealed a fibromjoma 

Case VIII (reported by Heurtaux) — The patient, a woman, aged fifty 
>ears, was seen Ma> 28, 1884 She had had attacks of intestinal obstruction 
for about ten days in 1872, and again in 1881 No further trouble occurred 
until May 28, 1884, vs hen she felt severe pam in the anus and a pressing 
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desire to go to stool, with no result A rectal examination was made and a 
hard, round tumor was- found and extracted It was nearly spherical, and 
measured 6x65 cm Microscopic examination revealed a fibromyoma 

Case IX (reported by Westermark) — A woman, aged forty-nine years, 
had experienced occasional pain in the abdomen and sacral region, radiating 
down the thigh for a year and a half She had had slight frequency and con- 
stipation Examination disclosed a solid tumor in the right lower quadrant 
of the abdomen An exploratory laparotomy revealed a soft, smooth, fluctuat- 
ing tumor, about 16 cm in diameter attached by a pedicle to the anterior 
rectal wall Most of the tumor was lying to the right of the middle line 
The patient died from obstruction, on the fifth day after the operation The 
tumor proved to be a myoma 

Case X (reported by Riedinger) — A woman, aged thirty-eight years, had 
had six normal deliveries and was at term at the time she was admitted to the 
hospital She had been having abdominal pain for three weeks Three ab- 
dominal tumors were palpable, and a diagnosis was made of ruptured uterus 
At operation a transverse tear was found in the lower segment of the uterus 
and the foetus was in the peritoneal cavity The patient died nine hours after 
the operation, and at necropsy an irregular fibromyoma 12 x 20 cm was found 
adherent to the upper part of the rectum It had orignated in the rectal wall 
and was not connected with the uterus 

Case XI (reported by Lexer) — A^man, aged thirty-five years, had suffered 
from constipation for a long time, and had had several hemorrhages from the 
bowels in the course of a few weeks Examination revealed a rectal tumor, 
fixed to the sacrum, just above the anal sphincter and extending higher than 
could be reached The overlying mucous membrane bled easily The tumor 
was enucleated with much difficulty by sacrificing the anal sphincter, which 
necessitated a sacral anus A section of the tumor was reddish-gray Micro- 
scopic examination proved it to be a true leiomyoma 

Case XII (reported by Carle) — A^nan, aged eighty-five years, complained 
of constipation, the sensation of a tumor in the rectum, and pain at stool 
Examination revealed a tumor about 5 cm in diameter encroaching on the 
rectal lumen from the posterior rectal wall 4 or 5 cm above the sphincter 
It was hard and covered by non-adherent, somewhat ulcerated mucous mem- 
brane It was enucleated, and microscopic examination showed connective 
tissue with interposed groups of muscle fibres A diagnosis of fibromyoma 
was made 

Case XIII (reported by Gradenwitz) — A woman, aged forty-one years, 
came for examination complaining only of lumbago To the left and behind 
the uterus was a tumor 5 cm in diameter, apparently connected with the 
uterus by a thin pedicle The tumor was suggestive of a pedunculated sub- 
mucous myoma of the uterus or a solid ovarian tumor An attempt was 
made to extirpate the tumor through the vagina On opening the peritoneum 
the entire posterior wall of the uterus was found to be intimately adherent 
thereto The tumor was high m the rectum, and was enucleated after divid- 
ing the rectal mucosa The tumor was a fibromyoma 

Case XIV (reported by Earl) — A woman, aged forty years, was found, 
during labor, to have a tumor of the rectum It was removed as the child's 
head approached the perineum The tumor measured 87 x 65 x 5 cm , it 
had only a membranous attachment to the rectum and was readily removed 
It was composed of smooth muscle fibres, with a varying amount of 
fibrous tissue 

Case XV (reported by Becker) — A woman, aged forty-four years, com- 
plained of obstinate constipation, which had been worse durng the last two 
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years Within a year she had noticed a tumor in the \agina Examination 
showed that the posterior wall of the vagina was pressed forward b> a tumor 
in the rectal wall, separate from the uterus The tumor was about 8 cm in 
diameter and was removed through a posterior incision Microscopic exami- 
nation showed it to be a myoma with very little connective tissue 

Case XVI (reported by Ball) — In this case a fibromyoma was rcmo\cd 
from the posterior wall of the rectum The tumor, about 3 cm in diameter, 
was sessile, and the overlying mucous membrane was freely movable In 
structure it resembled a uterine fibromyoma 

Case XVII (reported by Descoeudres) — A woman, aged fort} -six years, 
came for consultation because of a bulging in the vagina which she hid 
noticed for several years The tumor had gradually increased to about 10 or 
12 cm in diameter The left buttock and the posterior surface of the thigh 
were enlarged The mucous membrane of the anus was drawn out to cover 
a portion of the tumor, which was somewhat irregular, apparently multi- 
locular, and extended the entire length of the anterior and left wall of the 
rectum The tumor was enucleated by blunt dissection and found to be 
attached to the rectum by a pedicle It was a fibromyoma weighing 6 kg , and 
had undergone slight hyaline degeneration 

Case XVIII (reported by Verhoogen) — A man, aged fifty-five years, 
entered the hospital because of constipation and severe rectal hemorrhage 
On the anterior surface of the rectum, just behind the prostate, was a slightly 
movable, spherical tumor, about 10 cm m diameter and covered by smooth, 
non-adherent mucous membrane The tumor, which was causing entire ob- 
struction of the rectum, was enucleated through a transverse perineal incision 
without injury to the rectal mucosa It proved to be a leiomyoma 

Case XIX (reported by Cripps) — A woman, aged forty-eight years, had 
suffered with slight bowel irritation for six months Examination under 
ether disclosed a swelling about 25 cm in diameter in the anterior wall of the 
rectum, 7 5 cm from the anal orifice This swelling was apparently in the 
muscular coat, the mucous membrane covering it was intact and was slightly 
movable over the mass At operation the rectum was split in the middle 
line behind, and the tumor drawn down and dissected from the muscular wall 
The growth was a thickened lump of the muscular coat converted into dense 
fibrous tissue 

Case XX (reported by Finsterer) — A man, aged fifty years, had had 
difficulty in bowel movements for six years, and passage of blood for six 
months Examination revealed an ulcerated tumor, about 8 cm in diameter, 
arising from the anterior wall of the rectum The tumor was a myoma and 
was extirpated by removing the rectum 

CASES TROM THE MAYO CLINIC 

Case XXI (A53082) — A man, aged sixty-eight >ears, came for 
examination May 16, 1911 He complained of distress and dull pain 
in each groin, constipation, and urinary difficulty Rectal exami- 
nation showed a very hard mass, about 5 cm in diameter, on the 
anterior rectal wall The patient did not remain for further ex- 
amination or treatment He returned to the Clinic December 30, 
1916 Constipation had persisted, and recently he had noticed that 
the rectum did not feel empty after stool He had had acute reten- 
tion of urine three times during the last three weeks, and frequency 
There was moderate hypertension, the sjstolic blood-pressure 
was 160, the diastolic vas 105 The patient had a double inguinal 
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hernia Rectal examination showed that the tumor had increased to 
about io cm in diameter It extended to the left and was outside 
the rectum 

January ii, 19x7, the tumor was removed through the perineum 
without opening the rectum or bladder (E S Judd) The tumor 
bulged into the rectum and involved the rectal mucosa, starting just 
above the anus The prostate could be felt above The tumor was a 
fibromyoma and weighed 330 gm The patient made a good re- 
covery He returned to the Clinic February 20, 1918, stating that 
he had had no urinary difficulty since operation, but that constipa- 
tion had recurred Rectal examination showed multiple small 
tumors of the anterior rectal wall These were excised March 1, 
1918 The specimens showed early sarcoma and the wound was 
left open for radium, which was given as follows March 13, 1918, 
500 mg hours, April 20, 1918, 700 mg hours, November 13, 1918, 400 
mg hours, January 14, 1919, 300 mg hours, and February 4, 1919, 
800 mg hours 

At our last examination February, 1919, there were three nodules on 
the anterior rectal wall (Figs 1 and 2) 

Case XXII (Ai 15182) — A woman, aged twenty-eight years, was 
first examined in the Clinic June 7, 1916, when a diagnosis was made 
of inflammatory disease of the pelvis She returned April 26, 1918, be- 
cause of irritation in the left side of the rectum There was ten- 
derness in both vaginal formces and an indurated mass in the 
rectovaginal septum The patient was operated on June 6, 1918 
(J C Masson) In exploring the rectovaginal mass it appeared to 
be inflammatory, but on microscopic examination of a specimen it proved 
to be a fibromyoma, apparently of rectal origin (Figs 3 and 4) 

Case XXIII (A295358) — A man, aged fifty-nine years, was ex- 
amined November 3, 1919 He complained of difficulty at defecation 
for the last six or seven months, and a feeling of obstruction in the 
rectum There had been no bleeding nor diarrhoea The systolic 
blood-pressure was 100, diastolic was 70 The temperature and pulse 
were normal The urinalysis, the rontgenograms of the kidneys and 
bladder, the cystoscopic examination, and the blood Wassermann 
reaction were negative The phenolsulphonephthalem output 
was normal 

The patient was sent m for operation (W J Mayo) November 
18, 1919, with a diagnosis of rectal tumor, probably myoma Ex- 
posure was obtained through a posterior incision with removal of 
the coccyx and terminal portion of the fifth rectal vertebra The 
growth was posterior to the rectum, extending laterally toward the 
bladder and inside the true rectal fascia, evidently beginning in the 
non-stnated tissues of the rectum , it was removed with the cap- 
sule, which was closely attached to the rectum The tumor meas- 
ured 9x6x6 cm and examination showed cellular myoma 

The patient made a good recovery and was dismissed from the 
hospital on the tenth day, and from the Clinic on the twenty-fifth 
day after the operation (Figs 5 and 6) 
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Fig i (Case A530S2) — Photomicrograph of fibroni} oma Tig 2 (Case A53082) — Photomcrogr iph of fibromjom 1 

of the rectum \ 50 of the rectum \ 1 00 



Tig 3 (Ca^c \1151S2) — Photomicrograph of fibronn o n i 
of the rectum \ 50 



I ic M (C 1st \1151S21 — Pho o *■ iph o r b-r n\o 1 
o f i T c rectum ▼ 100 




Fig 5 (Case A295358) — Photomicrograp of myoma of 
the rectum X50 



Fig 6 (Case A295358) — Photomicrograph of myoma of 
the rectum x 100 



Tig 7 (Case A30S866) — Photomicrograph of myoma of 
the rectum x 50 



Fig 8 (Case A308S66) — Photomicrograph of myoma of 
the rectum x 100 
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Case XXIV (308866) — A man, aged thirty-four years, had 
had three operations on the rectum elsewhere for tumor believed 
to be cancer The last operation was performed January 15, 1920 
He presented himself at the Clinic March 18, 1920, with the follow- 
ing history In 1915 he first noticed difficulty in moving his bowels , 
this condition grew progressively worse and was associated with 
some pain In 1916 he had an operation for hemorrhoids, with 
relief for one year A diagnosis of cancer was then made and a 
second operation performed, followed by improvement for two 
years, when the symptoms recurred Two operations were per- 
formed in January, 1920, procedures not stated Blood had been 
noted in the stools at various times The patient had not lost 
weight, and his general health was good 

At the time of examination the patient weighed 175 pounds , he 
was very pale The systolic blood-pressure was 126, the diastolic 
was 78 There was a slight systolic murmur at the apex. About 
2 5 cm above the anal sphincter was an excavated mass involving 
chiefly the left rectal wall and extending up into the rectum about 
10 cm The mass was ulcerated and bled readily and extended into 
the perirectal tissues The mucous membrane over the growth was 
smooth and not infiltrated The tumor was thought to be non- 
malignant and inflammatory 

Operation was performed March 20, 1920 (V C Hunt) The 
anal sphincters were divided posteriorly, and a specimen of the 
growth removed for microscopic examination The tumor, which 
proved to be a myoma, was entirely removed by enucleation and 
the cavity packed with iodoform gauze The patient made a satis- 
factory convalescence Radium was given rectally as follows 
March 29, 1920, 560 mg hours, April 2, 1920, 1160 mg hours, April 
5, 1920, 1762 mg hours, a total of 3482 mg hours The patient was 
allowed to go home, but was advised to return m three months July 6, 
1920, the rectal mucous membrane was smooth, and there was no 
evidence of recurrence The sphincters were somewhat weak, re- 
sulting in partial incontinence The hasmoglobin was 44 per cent. 
Recent letters from the patient and from his local physician state 
that there is no recurrence The patient is to return to have the 
sphincter muscles repaired (Figs 7 and 8) 
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Stated Meeting Held March 23, 1921 
The President, Db. William A Downes, in the Chair 

ACUTE HEMATOGENOUS OSTEOMYELITIS 

Dr F W Bancroft read a paper with the above title, for which see 
page 681, June, 1921, lxxm He presented lantern slides and two children 
m connection with the paper 

SUB-TOTAL GASTRECTOMY FOR EXTENSIVE TUBERCULOSIS 

OF THE STOMACH 

Dr Edwin Beer presented a young colored man, twenty-one years of 
age, who was admitted to the service of Doctor Abbott, at Bellevue Hospital, on 
November 3, 1920 His chief complaint was vomiting for a period of three 
months He had lost in last three months twenty-three pounds He had had 
no previous diseases, but five years prior to admission he had a sore on the 
penis which lasted two to three weeks and was complicated with suppurative 
bubo No secondaries developed and blood examination made three months 
before admission was negative Wassermann was ante-complementary His 
present trouble had begun two years ago with attacks of pain in the epi- 
gastrium These attacks have become much more frequent during the last 
three months Now he is troubled with vomiting every day, which comes a 
few minutes to several hours after eating, and often vomits food taken on 
the previous day At present, no nausea or pain, never vomited blood, bowel 
normal No jaundice and no urinary symptoms Physical examination 
showed an emaciated, underfed young man The examination of the chest 
showed rMes and impairment of breathing at both apices Abdominal exami- 
nation showed distinct enlargement of the stomach with large and visible 
peristaltic waves which passed from left to right towards the pylorus X-ray 
examination of the stomach showed marked stenosis of the pylorus with 
dilatation of the stomach Sputum examination was negative for tubercle 
bacillus X-ray examination of the chest showed no evidence of tuberculosis 
The patient was transferred to the surgical side It was suggested that he be 
given gas-oxygen on account of his possible pulmonary involvement, in spite 
of the negativeX-ray findings and sputum OnNovember 15, 1920, operation by 
Doctor Beer Right upper rectus incision exposing the stomach, at the pyloric 
end and involving the antrum there was a large tumefaction about the size of 
an adult palm with many dozens of enlarged glands along the lesser curvature 
and along the greater curvature The mass in the stomach was freely movable 
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and very firm, and gave the impression of being a malignant growth A wide 
rapid excision of the involved area and the enlarged glands was made with the 
cautery technique The duodenal stump was inverted and covered with the 
pancreas The cardiac stump was closed with several layers of sutures after 
dropping the male half of a Murphy button into this end of the stomach Then 
an ante-colonic, long loop, anterior gastro-jejunostomy with Murphy button 
was done, using the half of the button that had been dropped into the stomach 
for the anastomosis Patient made an uneventful recovery and was discharged 
from the hospital November 27, 1920, with the Murphy button still in place 
The report of the pathologist, Doctor Symmers, upon the mass removed is 

Specimen consists of a mass removed from the stomach The mass measures about io 
cm m length and 16 cm in breadth For purposes of description, it is divisible into two 
portions — an upper, which consists of gastric mucous membrane thrown into large folds, 
and a lower, in which the walls of the stomach are thickened to the extent of from i to 
1 yi cm On section the cut surface of the stomach wall in this locality is perfectly smooth, 
firm and dead white It is surrounded on the inside by mucous membrane which is thrown 
into numerous large folds, and from which numbers of small teat-like polypi project The 
mucosa covering the lower few cm of the stomach is superficially eroded 

Microscopic examination of the lower portion of the stomach, corresponding to the 
thickened walls described above, shows the presence of superficial erosion of the epithelial 
tubules The most striking feature in the histologic picture, however, consists in extensive 
round-cell infiltration, the infiltrating cells consisting partly of lymphocytes and partly of 
plasma cells Scattered through the deeper portions of the stomach wall are numbers of 
typical epithelioid tubercles 

The specimen is accompanied by many enlarged lymph nodes One of these, on micro- 
scopic examination, shows many epithelioid tubercles 

Diagnosis Hyperplastic tuberculosis of pylonc region of stomach, tuberculosis of 
perigastric lymph nodes 

Dr Wm A Downes recalled that several years ago Doctor LeWald and he 
had reported several cases of syphilis of the stomach, which clinically were 
proven cases of syphilis of the stomach He removed a specimen from one case 
and sent it to Doctor Wood for examination Doctor Wood would not commit 
himself absolutely, but he described the pathology m detail, and stated that 
while there was resemblance of tuberculosis he felt that the condition was 
syphilis rather than tuberculosis Indeed, frequently it was difficult to 
distinguish between tuberculosis and syphilis of the stomach In these cases 
m which Doctor Wood would not commit himself gastroenterostomy was per- 
formed and antisyphilitic treatment instituted and they had remained well 
If it had been a tuberculous condition it seems that it would have been pro- 
gressive, though possibly it might have become latent At any rate all of 
these patients had gained m weight, and one had given birth to a baby 

Doctor Beer said he had no idea at the time of operation that it might be 
tuberculosis, but thought that it would be carcinoma or lymphosarcoma 
If he had thought of the possibility of its being tuberculosis he would have 
prevented the specimen being damaged by formalin That was unfortunate 
because formalin hardened the specimen so that it was difficult to find the 
tubercle bacilli 
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Fig i — Tuberculous ulcer of stomach Sketch showing position of enormous tuberculous ulcer vith almost 
smooth surface which involved the whole antrum anterior and posterior vails beginning close to the pylorus 
and extending veil up into the bod> of the stomach with innumerable glands m the lesser and greater 

curvatures removed by sub total gastrectom} 




Fig 2 — Sketch of hy'dro nephrotic kidney 
and hydro-ureter exposing at the lower end 
of the ureter which has been opened a 
primary benign papil'oma 7 cm from 
bladder Specimen removed at operation 
by aseptic nephro ureterectomy without 
opening the upper unnar> tract 


ASEPTIC NEPHRO-URETERECTOMY 


ASEPTIC NEPHRO-URETERECTOMY FOR PRIMARY PAPILLOMA 

OF THE URETER 

Dr Edwin Beer presented a man, sixty-one years old, first seen 
February 4, 1920, for haematuna He had had four attacks, the first 
twelve months ago, and then every three to four months thereafter 
No pain accompanied bleeding The blood was bright red and clotted 
There was no obstruction to outflow from the bladder, frequency was 
practically normal, at night one urination Past history of ulcer of the 
stomach and chrome bronchitis and emphysema No recent loss of 
weight 

February 4, 1920 Cystoscopy performed while not bleeding showed 
the following 

Stricture of the deep urethra, which bled on stretching, mtra-urethral 
and vesical adenoma formation of prostate which bled readily, fair-sized 
diverticulum in anterior bladder wall whose interior could not be com- 
pletely inspected (hidden tumor) , good indigo output from left kidney, 
none seen coming from the right, specimen from left full of blood-cells, 
probably traumatic, no obstruction on this side, obstruction on right 
side at 8 cm and no specimen obtained After withdrawal of the 
catheter from the right ureter there was a continuous flow of blood from 
this side Palpation suggested enlarged right kidney 

D D Stone in nght ureter, tuberculous stricture, tumor of the 
ureter X-ray was negative for stone and no TBC could be recovered 
To determine accurately the sonree of haematuna the patiet was 
instructed to return during attack After several attacks he came 
in with his bladder full of clots which he could not express After 
emptying his bladder October 18, 1920, it was evident that the blood 
came from the nght ureter wluch was obstructed at 7 cm On the 
strength of these findings the diagnosis of tumor of the right ureter 
was probable, and the possibility of the ongmal growth being m the 
pelvis was considered as likely Therefore a nephro-ureterectomy 
without opening the unnary channels was advised Owing to the 
patient’s poor general condition there was some hesitation as to the 
advisability of going ahead Finally, however, the operation was 
decided upon not only to get nd of the source of bleeding, but to obviate 
the possibility of being forced to do a palliative cystostomy to empty his 
bladder of clots which he had been unable to void because of his con- 
siderably enlarged prostate 

December 1, 1920 Under gas-oxygen the kidney was exposed and 
found to be markedly hydronephrotic with dilated ureter The vascular 
pedicle was tied and the large ureter was freed well down across the 
pelvic brim, a silk ligature applied to same for purpose of identification, 
then the patient was rolled partly on his back and the pelvic ureter was 
exposed through a parsectus extrapentoneal incision and ligated well 
below the tumor which could be distinctly felt in the lower ureter At the 
site of the growth the ureter was firmly adherent to the pelvic wall 
After doubly ligating the ureter near the bladder, it was cut between and 
by traction on the silk ligature p’aced on the ureter through the lumbar 
wound, the whole ureter and hydronephrotic kidney were withdrawn m 
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one piece and unopened The patient made a rapid convalescence 
The specimen showed a fair sized hydronephrosis and hydro-ureter 
with a papillary growth near the lower end The microscopic report 
by Doctor Mandelbaum stated that the growth was benign 

SUBCUTANEOUS RUPTURE OF THE SPLEEN 

Dr John F Connors read a paper with the above title and presented 
two patients in illustration of the subject 

Dr Jas M Hitzrot said it was a curious fact that when the profession 
knew but little about any given organ that the theories regarding the effect 
of its removal were apt to be quite numerous The splenectomized individual 
was stated to be prone to infection, less resistant to hemorrhage, more subject 
to new growths, even less amiable m disposition, yet there was a complete 
failure to demonstrate any of these factors as having occurred m the human 
individual who had lost a normal spleen The Society would perhaps recollect 
that Doctor Downes presented a case of spontaneous rupture of the spleen m 
the third week of typhoid fever, m which the patient made a normal recovery 
from typhoid The patient also recovered from a cellulitis of the cheek, a 
peritonsillar abscess, and from the extraction of a tooth m what could easily 
be said to be a normal interval 

Doctor Hitzrot said he did not believe that it had been demonstrated that 
the function of the spleen was not rapidly compensated for by other organs 
and that within a very short interval following the splenectomy If the 
spleen acted as a storehouse for antibodies formed after an infection, it would 
seem that these antibodies were rapidly stored elsewhere after splenectomy 
Pearce and his collaborators were of the opinion that the splenectomized 
individual suffered more severely from hemorrhage and recovered more 
slowly from the effects of hemorrhage than the normal individual, but other 
than that Doctor Hitzrot believed that little else occurred 

The question of partial splenectomy, tamponade, etc , deserved no dis- 
cussion, as it was much easier to remove a spleen than to resect it, and much 
safer to remove it than to depend upon packing or upon suture to control the 
hemorrhage 

As to the question of the hypertrophy of the hemolymph glands or acces- 
sory spleens it was yet to be proven that this process occurred In one of 
Doctor Hitzrot’s patients, submitted to a second operation for a lower abdom- 
inal lesion in which a previous splenectomy had been done and in which these 
small reddish bodies had been noted along the splenic vein, palpation of the 
area of the vein at the second operation did not demonstrate any enlarge- 
ment of these structures While Doctor Hitzrot could not actually see them, 
they did not feel increased m size 

For evidence of the importance of the spleen m the infections the recent 
work of Moms and Bullock (Annals of Surgery, vol xxxvn, page 513, et 
seq ) should be consulted Their conclusions, at least for rats, differ from 
that observed by Doctor Hitzrot for the human individual, and the operative 
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wound produced to remove the spleen healed as kindly as any other wound of 
similar character, even m the anaemic individuals so frequently submitted to 
the operation of splenectomy 

Dr Edwin Beer said that, though the spleen was usually more easily 
removed than resected, occasionally it was possible to save injured organs by 
using a technic that had been very useful m kidney operations In operating 
upon the kidney, liver or spleen, the stitches often did not hold well and were 
liable to cut m, thus not controlling hemorrhage To prevent sutures cutting 
into these viscera he has used underpinning with fair-sized pieces of fat, usually 
taken from the wound The double-threaded straight needle pierced the 
organ, and as the knots were tied at the entrance and exit of suture they were 
tied over a piece of fat In this way the vascular tissue could be compressed 
between the wads of fat without the thread cutting into the tissue 

Dr Robert T Morris called attention to a point in the technique in 
cases in which there was a large amount of blood in the peritoneal cavity 
This blood was still m the circulation in a way because it was m the large 
lymph chamber When one opened the peritoneal cavity the patient some- 
times bled to death because of the turning out of a large amount of blood 
Clots only should be removed. The opening of the peritoneal cavity intro- 
duced a critical moment and one could carry the patient over this time of 
danger by having saline solution at hand and the needle already m the vein 
m the arm, the infusion of saline should begin at the very moment of opening 
the pentoneal cavity 

Doctor Moms said he had used decalcified bone in the same way as Doctor 
Beer described using the fat pads in operating upon both the liver and the 
spleen Decalcified bone gave a broad firm support for the through and 
through sutures 

Dr Frank S Mathews said there was an impression that bleeding into 
the pentoneal cavity was a total loss of blood to the patient Doctor Sweet, 
of Philadelphia, had performed the experiment of putting blood into the 
pentoneal cavity of animals and in a short time found the red cells in the 
thoracic duct It is a waste of time to remove all the blood from the pentoneal 
cavity One may remove the clots and leave the fluid blood, and m a short 
time the red cells will be returned to the circulation Of course, if infection 
is present, there will be an additional reason for removing the blood 

Dr Theodore Dunham remembered that a peculianty of Dichloramine-T 
is that when it is not pure the impunties are generally of such a nature that 
they are particularly harmful Free hydrochlonc acid and free chlonne are 
apt to be given off When present in any considerable amounts, these ema- 
nations are very damaging to the living tissues, sometimes more harmful than 
the germs we are trying to destroy Fortunately, these impurities are revealed 
by a pungent smell Pure Dichloramme-T has a very mild chlorous odor, 
which is neither disagreeable nor repellent As these impunties are very 
volatile, a bottle of mfenor Dichloramme-T may have a pungent odor when 
freshly opened, from an accumulation of these gases, but lose most of its 
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pungency after it has been opened or the cork left loose for a time Such a 
sample had better not be used One is safe if the substance is in the form of 
clean crystals and the freshly opened bottle gives forth only a very mild 
chlorous odor 

The quality of the Chlorcosane is also of great importance Some samples 
have a more viscous element suspended in them or clinging to the inner sur- 
faces of the bottle Such samples are, I think, not properly chlorinated and 
are hable to take chlorine from the Dichloramme-T and so decompose it A 
really good Chlorcosane is a practically clear and homogeneous fluid and only 
such, I think, should be used 

In making up the solution of Dichloramine-T it should not be forgotten 
that water decomposes it It is best thoroughly to dry by heat the vessel 
m which the Chlorcosane is measured, in which the Dichloramine-T is weighed 
and dissolved, and the bottles m which the solution is kept Sunlight and 
electric hght decompose Dichloramine-T The more impure the ingredients, 
the more quickly will hght decompose the solution 

A solution made carefully from good materials and shielded from hght will 
keep clear and good for months 

He had used Dichloramme-T in a great variety of wounds A 5 per cent 
solution is particularly useful in situations where it is important to have an 
antiseptic travel along a very tenuous channel and there maintain an anti- 
septic power In cases of infection at the side of the finger nail or toe nail 
this oily solution will often find its way down a crack and sterilize the infected 
region without painful procedures So, too, where the proximal part of the 
nail is removed to reach an infected area, or where this end of the nail can be 
lifted up, the oily fluid will insinuate itself and often do excellent work without 
any smarting Where a splmter has run far under the nail and broken off, 
he had shaved away enough of the nail to grasp and withdraw the sphnter 
and then applied the oil He could look through the nail and see the oil run 
by capillary action and fill up the space from which the splinter had been 
withdrawn, and this with no attendant pain or future incident In a recent 
and inflamed puncture wound of the hand with a tract about an inch m 
length, he worked the oil along the length of the tract with a silkworm-gut 
drain The swelling and other signs of inflammation subsided without any 
cutting being necessary 

For many purposes Dichloramine-T is of course not as good as other anti- 
septics, but for certain situations it has no equal What he most particularly 
wished to emphasize was the importance of using a pure solution 
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OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

Stated Meeting held April 4, 1921 
The President, Dr George G Ross, m the Chair 

FRACTURE OF THE METATARSAL BONES 

Dr Emory G Alexander read a paper with the above title, for which 
see page 214. 

Dr Arthur B Gill remarked that it is essential after fractures of the 
metatarsals to support them on the plantar side by some form of arch support 
For this purpose he used hard felt pads It is rather remarkable what little 
disability patients have, who have suffered from more or less severe fractures 
of the bones of the foot, if care has been taken during the treatment to pre- 
serve the proper arch of the foot and to prevent pes valgus or pes varus 
Accurate re-position of fragments of the tarsus and metatarsus seems to be 
unnecessary if the proper position of the foot is maintained with reference 
to weight-bearing 

From the operative procedures which are done upon paralytic feet surgeons 
have become familiar with the resistance of the foot to severe operative trau- 
matism In subastragalar arthrodesis and in horizontal transverse section 
of the foot a large amount of traumatism is inflicted upon the bones and even 
upon the soft parts without subsequent infection or necrosis and sloughing 
The considerations in treatment of the foot are the preservation of the nor- 
mal arch and the maintenance of the foot in such position that the weight- 
bearing line which comes down along the crest of the tibia should fall cen- 
trally m the foot 

When the fracture of the metatarsals is very close to the head so that a 
small fragment of bone is displaced laterally or to the plantar aspect, it is 
better to excise this fragment This Dr Alexander did m one of his cases 
Such excision can probably best be done through a circular incision on the 
plantar surface of the foot just back of the toes 

RUPTURE OF UTERUS DURING ATTEMPTS AT VERSION 

Dr Astley P C Ashhurst reported the case of a woman, forty-one years 
of age, who was admitted to the Abington Hospital on December 28, 1920, 
with the diagnosis of ruptured uterus 

The woman had given birth to nine children, all at term These births 
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were all normal with normal puerperal period Her tenth labor began Decem- 
ber 26, 1920 Having not been able to deliver herself by the following day 
she summoned her family physician, who finding a shoulder presentation, 
attempted a version, but without success Another physician was called in 
consultation, and under nitrous oxide analgesia, version was twice again 
attempted At the end of the second attempt the patient suddenly went 
into collapse 

One hour later Dr Ashhurst saw the patient and noted the following 
Expression anxious, air hunger with no abdominal breathing, skin moist 
and cool, pulse very rapid and thready, abdomen distended and tender to 
touch There was a large irregular mass m the epigastrium which could be 
recognized as a foetus The uterus could be readily palpated, and found 
well contracted, with the fundus a hand’s breadth above the symphysis 

Under nitrous oxide anaesthesia the abdomen was opened by a right para- 
median incision 15 cm in length A large quantity of blood was evacuated 
The uterus was dehvered, and grasped just above the cervix to prevent further 
bleeding A rupture 9 cm long was found in its mid-line on the posterior 
wall The foetus and placenta were found free in the epigastrium and re- 
moved Clamps were applied to the broad ligaments, and a subtotal hyste- 
rectomy was done The stump was closed with continuous chromic gut 
sutures, uterine vessels ligated, edges of broad ligaments brought together 
by a continuous sero-serous suture of chromic gut, stump covered with 
peritoneum in same manner, abdominal cavity flushed with normal saline, 
cigarette dram earned down to stump of cervix, abdomen closed in layers 

With the maximum amount of stimulation, repeated hypodermoclysis, 
continuous enteroclysis, and with all due credit to her natural resistance, 
she began to improve after the first twenty-four hours From this time on 
convalescence was uninterrupted, and she was discharged as cured thirty 
days after operation 

Histologic examination of the uterus showed an occasional ruptured 
muscle fibre with a mononuclear infiltration 

DOUBLE AMPUTATION OF THE THIGH FOR SENILE GANGRENE 

Dr Astley P C Ashhurst presented a man seventy-two years of age, 
who was admitted to the Episcopal Hospital October 3, 1920, with a diagnosis 
of gangrene of left foot 

Patient stated that two weeks ago he began to have a burning pain with 
tingling from toes to knee on left A day or so later he noticed that his toes 
on that side were reddened This color soon changed to a purple, and at the 
same time the pam disappeared Examination showed the foot and toes 
cold and purple in color Slight pitting on pressure No pulsation could be 
felt over the popliteal, dorsalis pedis, or posterior tibial arteries There was 
sw ellin g, pam, and beginning redness of the toes of the right foot, with absence 
of arterial pulsation 

On October 8, 1920, the left thigh was amputated in the lower third On 
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examining the stump it was found that the femoral artery was thrombosed 
When the tourniquet was removed there was little or no bleeding from 
collaterals The femoral artery was then dissected up to a point where pul- 
sation was found, and the ligation made at this point The smaller vessels 
were ligated, sciatic nerve drawn down and cut, rubber tube drainage 
instituted, and the skin flaps loosely brought together with interrupted silk- 
worm sutures Patient returned to bed with stump elevated and heat apphed 

On October 22, 1920, Dr Ashhurst amputated the right thigh m the lower 
third Again femoral artery was found thrombosed, and only shght oozmg 
from collaterals Muscles closed over stump with mattress sutures of chromic 
gut Skm closed transversely with interrupted silkworm sutures Rubber 
tube dram at outer angle of wound 

For several weeks following the operation the patient was irrational 
During this time he repeatedly removed his dressings which resulted m a 
superficial infection of both stumps This cleared up, and he went on to a 
complete recovery 

Laboratory findings Wassermann negative Urine negative Histologic 
examination of specimens showed marked arteriosclerosis 

AUTOTRANSFUSION 

Dr Francis C Grant presented a man forty-two years of age, who was 
admitted to the service of Dr C H Frazier at the University Hospital, pre- 
senting a clear-cut picture of cerebellar tumor A suboccipital exploration 
was determined upon It had been their routine practice of late to transfuse 
postoperatively all cases upon whom a suboccipital exploration has been 
performed The procedure is of necessity a prolonged one accompanied by 
considerable shock to vital centres, and they had found that immediate 
transfusion insured a prompt reaction and unproved the postoperative 
course The patient in question had no money to pay for a donor and was 
of type 3, the least frequent type They had no donors of this type on their 
free list However the patient was large, stout, and plethoric His BCR 
totalled, 6850,000 with no per cent Hgb confirmed by several counts 
Robertson, Rous and Turner, and others had shown that whole blood could 
be kept citrated and cold for a considerable time From observation upon 
six donors they knew that following the withdrawal of 500 c c of blood the 
cell count and haemoglobin returned to normal in five to nine days 

The patient was definitely plethoric, his blood pressure was 155 systolic 
and no diastolic In view of the fact that they could not obtain a suitable 
donor and that transfusion would be desirable following his operation, it 
was suggested that they bleed the patient, allow him tv, enty-four hours to 
recover from the transfusion, operate upon him, and transfuse him with his 
own blood This was accordingly done The blood was obtained, kept m 2 
per cent sodium citrate solution in a refrigerator and retransfused following 
operation Three hours after operation the temperature, pulse, and respira- 
tion were 100,1 18, and 18, the highest point reached Clinically no reaction was 
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noted The postoperative course was favorable Four days after operation 
the R B C were 4,919,000, Hgb 90 per cent and blood pressure 13 5-100 

In conclusion, they suggest that although the plethora and high blood 
pressure seemed special indications m this case, autotransfusion might be 
considered in other conditions In cases where a donor cannot be obtained 
for any reason and in which a patient with a high normal blood picture 
faces an operation known to be attended with shock and hemorrhage, if he 
be bled sufficiently far enough in advance of his operation to allow his blood 
picture to return to normal, this blood may be kept with safety and retrans- 
fused at a time when such a procedure may be life-saving 

AMCEBIC ABSCESS OF THE LIVER 

Dr Adrian W Voegelin read the history of a case of abscess of the liver 
to illustrate the importance of early recognition and operation of such cases 

C G , a male, aged thirty-five, was admitted to the Episcopal Hospital 
on January 3, 1921, complaining of pain and swelling in the right upper 
abdomen He remembered having been ill seventeen years ago with a per- 
sistent diarrhcea No other history of dysentery could be obtained One year 
before admission he had been in another hospital where an abscess of the 
liver was incised Culture of the pus was negative and the nature of the 
abscess was not determined Three months before the present admission he 
began to suffer pain m the region of the old scar, and developed a gradually 
increasing swelling The patient was extremely emaciated No jaundice 
was present In the upper right abdomen, just below the ribs, was a rounded 
swelling quite tender and tense on palpation and evidently containing fluid 
The skin was slightly reddened and a small scar about two inches long was 
to be seen The edge of the hver could not be felt Further examination of 
the abdomen was negative Temperature, 98°, pulse, 92, respirations, 22 
The blood examination showed Haemoglobin, 70 per cent , erythrocytes, 
3,870,000, and leucocytes, 20,200, of which 83 per cent were polymorphonu- 
clear, 8 per cent mononuclear, 8 per cent lymphocytic, and 1 per cent 
transitional cells No amoebae could be found m the stools 

On the day after admission, the patient was operated upon under gas 
anaesthesia by Dr E G Alexander A right rectus incision about four 
inches long was made, opening the peritoneal cavity, which contained a little 
sterile serous fluid A swelling about the size of a fist, projecting anteriorly, 
was found on the surface of the hver As but few adhesions were present, the 
opening of the abscess was postponed, and, after walling off the peritoneal 
cavity with gauze packing, moist dressings were applied to the open wound 
Forty-eight hours later, an abscess cavity, about five and one-half mches in 
diameter and occupying most of the right lobe of the liver, was opened with 
a cautery knife, and evacuated of over three pints of viscid brownish fluid 
which contained much fine granular detritus, a trace of bile and few pus 
cells, and gave no growth on several culture media A large rubber-tube 
dram was inserted and gauze packing and dressings applied The patient’s 
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temperature rose to 103°, but gradually came down to normal within a week 
without any signs of peritonitis having developed Curettmgs taken from 
the abscess wall two days after evacuation showed many motile amoeba? on the 
warm microscope stage The pus which drained away gradually became 
thinner, and ceased shortly after the first week, when daily irrigation of the 
cavity with eusol solution was begun m order to stimulate granulations and 
destroy the amoebae Eusol is a watery chlorine preparation, the active 
principle of which is hypochlorous acid, which was first used for amoebic 
abscess by Love m 1918 among the British troops m Mesopotamia 

Under this treatment, combined with emetine, repeated scrapings from 
the walls of the abscess were negative for amoeba?, and the cavity rapidly 
contracted 111 size The general condition of the patient slowly improved 
for about two weeks, but he then gradually succumbed to exhaustion and 
uraemia and died twenty-two days after operation No post-mortem exami- 
nation could be obtained At no time had the feces shown amoebae The 
abscess which this patient had was the result of a latent amoebiasis of appar- 
ently many years’ duration 

PERFORATED GASTRIC AND DUODENAL ULCER WITHOUT PREVIOUS PAIN 

Dr George P Muller read a paper with the above title, for which 
see page 223 


CORRESPONDENCE 

DISLOCATIONS OF THE SEMILUNAR C4.RPAL BONE 
Editor or Annals of Surgery 

Sir In my aiticle on Dislocations of the Semilunar Carpal Bone, pub- 
lished m the Annals or Surgery, May, 1921, pages 621-28, I note that an 
error is found on page 628 The sentence should read “ Removal of the semi- 
lunar causes no interference with good function at the wrist ” The sentence 
as it appears in the Journal reads as follows “Removal of the semilunar 
causes an mterfeience with good function at the wrist 

You wall leadily see that the published statement is contrary to the im- 
pression that I w as anxious to convey 

Respectfull) \ ours 


Isidore Cohn 
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BOOK REVIEWS 

Injuries and Diseases of the Bones and Joints Their Differential 
Diagnosis by Means of the Rontgen Rays By Frederic H Baetjer, 
M D , and Charles A Waters, M D New York, 8vo 394 pages 
Paul B Hoeber, 1921 

This book, from the standpoint of the rontgenogram, concerns itself with 
the differential diagnosis of injuries and diseases of the bones and joints 
The literature on this vast and important phase of medicine and surgery — 
literature that is easily understood, readily comprehended, and pleasant to 
read — is, indeed, scarce True, there are numerous books on rontgenology, 
the majority of which, however, are so highly technical, or whose contents 
are devoted so largely to the actual technic of rontgenology, or in which the 
clinical aspect of the case, as the doctor sees it m his office, is neglected, 
that they are of but little value to the clinician Such, indeed, is not the case 
with the book under review In its preparation, it is very evident that the 
authors were m close and constant touch with the operating surgeons at the 
Johns Hopkms Hospital 

In the text, one reads the main clinical points m the diagnosis In the 
accompanying plates, of winch there are 332, one sees illustrated, the differen- 
tial points under discussion The entire subject is presented thoroughly, 
systematically, and completely To be brief, the authors consider normal 
bones, epiphyses, fractures, dislocations, bone infections, joint lesions, bone 
tumors, abnormalities, dystrophies, and present a separate chapter on 
the spine 

The reviewer predicts, foi this book, a wide range and a useful future 

Merrill N Foote 


To Contributors and Subscnbers 

All contributions for Publication, Books for Renew, and Exchanges should be 
sent to the Editorial Office, 145 Gates Ave , Brooklyn, N Y 

Remittances for Subscriptions and Advertising and all business communications 
should be addressed to the 

ANNALS of SURGERY 

227-231 S 6th Street 

Philadelphia, Penna 
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DOCTOR! 

Meyer Makes 
Multoscopes 

Bear this m mind when 
called on to decide what is 
the most economical, com- 
pact, artistic, yet entirely 
practical, apparatus ’which 
makes it unnecessary to 
stung up the room with an 
overhead wiring or high 
tension switch or separate 
tube stand foreflicienttreat- 
ment work But do not 
write for information unless 
you want the BEST 

No modern Clinic can call 
itself complete without it 

It is five years ahead of 
anything offered 

THE WM. MEYER CO., Girard St. & Wabansia Ave., Chicago, 111. 


LISTER I N E 

A Non-Poisonous, Unirritating, Antiseptic Solution 

Agreeable and satisfactory alike to the Physician, Surgeon, Nurse and Patient 
Listenne has a wide field of usefulness, and its unvarying quality assures like 
results under like conditions 

As a wash and dressing for wounds. 

As a deodorizing, antiseptic lotion. 

As a gargle, spray or douche. 

As a mouth-wash-dentifrice. 

Operative or accidental wounds heal rapidly under a Listenne dressing, as its 
action does not interfere with the natural reparative processes 

The freedom of Listenne from possibility of poisonous effect is a distinct advantage, 
and especially so when the preparation is presenbed for employment in the home 

LAMBERT PHARMACAL COMPANY 

ST. LOUIS, MO., U. S. A. 
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EVERY DAY DIONOL RESULTS 


Small wonder that doctors everywhere use DIONOL more and more The 
results are decidedly unusual Send for literature giving scientific rationale Many 
other results equally gratifying are given 


THIRD DEGREE BURN CARBUNCLE 

Send for reprint of this remarkable case which Dr \y writes “That case of Carbuncle I 
k voluntarily sent to a prominent Medi- ordered Dionol for cured it in great shape, and I 

±2 »»ved ,h« fees .„d m»y bouquet, Thunk, „ 


burns with DIONOL Many other veil known 
remedies were used in vain for months 

VARICOSE ULCER 

Dr M writes “Where can I procure Dionol 
m Philadelphia ? Have just cured a case of Vari- 
cose Ulcer with same ” 

CHRONIC LEG ULCER 

Dr C writes ‘ I have completely cured a 
chronic ulcer of the leg in 6 weeks with Dionol 
Several other doctors failed in this case Never 
saw a nicer result ” 


DIONOL ” 

INFECTED WOUND 

Dr C writes “A shiapnel wound in the foot 
of a Canadian soldier had failed to heal under any 
other treatment Naturally I had little hopes of 
helping him So gave him some Dionol tempo- 
rarily, with instructions Sometime after he 
came m and showed me that Dionol had healed 
the wound completely No use saying I was 
surprised ” 


THE DIONOL COMPANY (Dept. 7) DETROIT, MICH. 


The Peculiar* Advantage 

of the 

Marvel “Whirling Spray” Syringe 

is that The Marvel, by its centnf- 
ugal action dilates and flushes 
s ' ->^3^ , ' \ the vaginal passage with a volume 

r v ' 1 ''1 of whirling fluid, which smooths out 

the folds and permits the injection 
V ' to come m contact with 

1 \ ^ its entire surface 


Prominent physicians and gynecologists 

everywhere recommend the MARVEL 

Synnge in cases of Leucorrhea, Vagim- \ 

tis, and other Vaginal Diseases It ^ 

always gives satisfaction 

The Marvel Company was awarded the Gold Medal, 
Diploma and Certificate of Approbation by tho 
Societc D’Hygiene de France, at Paris, OcL 9, 1902 

All Druggists and Dealers tn Surgical Instruments sell tt Lor 
literature , address 




MARVEL COMPANY, 25 W. 45th St., New York 
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Three cardinal virtues possessed by 


Eastman 

X-Ray Developer 
Powders 


Efficiency 


Uniformity 


Their combination — Elon 
and Hydrochinon, makes a vig- 
orous developing agent, especi- 
ally suitable for x-ray films and 
plates 

Their use precludes possibility 
of loss through faulty prepara- 


Economy 


The}'' offer a most economical 
and convenient means of obtain- 
ing the best results in tray or 
tank development 


“Ready for use with the addition of water. ” 


Eastman Kodak Company 


Medical Division 


Rochester, N. Y. 
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HOTEL 

TULLER 

DETROIT, MICH 


CAFE, a la Carte 

Noonday Lunch Dinner 
75c $1 50 

CAFETERIA 
MEN'S GRILLE 
BARBER SHOP 
TAILOR SHOP 


HEADQUARTERS FOR 

Old Colony Club Detroit 
Detroit Automobile Club 
Detroit Transportation Club 
Motion Picture Exhibitors Ass n 

600 Rooms 600 Baths 
$2 50 up, single 
$ 4 50 up, double 


2 Floors of Agents' Sample 
Rooms, $6 00 per day 


ASr RE6TLESSNR5 AND INSOMNIA 

If of acufe infections are effectively and 
Safely brought under control by 


DANIEL S CONCENTRATED Tl N GTUREE\ 
OF PASSIFLORA I N C A R N AT A ) 


A ©EXiA'riVE OF HIGH MERKP 
P&iSADYJWE (Daniel) possesses the power to quiet 
hypercerebration without evil after-effec+s 
IT HAS HO CONCERN WITH THE HARRISON ACT 

SAMPLES AND LITERATURE SUPPLIED TO PHYSICIANS PAYING EXPRESS CHARGES 
LAoonAXORrvorJOHN B DANIEL Inc Atlanta Georgia 



ELECTRICALLY LIGHTED INSTRUMENTS 

Certainty of Diagnosis 

Accuracy of treatment — both are facilitated by the use of E S 1 Co instruments Our 
instruments are made according to the ideas of Jackson, Holmes , Kelly, Young, Swinburne , 
Braasch , MacGoWan , Koch, Tutlle, Lynch and others All are equipped with superior 
Tungsten lamps, operated by 8-oz pocket battery or socket current controller 
Be sure instruments are marked ESI Co 

Illustrated Catalogue sent on request 

Electro Surgical Instrument Company 

ROCHESTER, N. Y. 


Radium Service 


By the Physicians’ Radium 
Association of Chicago (Inc.) 


MIDDLE STATES 


Established to make Radium more available 
for approved therapeutic purposes in the 
Has the large and complete equipment needed to meet the special requirements of 
any case m which Radium Therapy is indicated Radium furnished to responsible 
physicians, or treatments given here, if preferred Moderate rental fees charged 


"Board of "Directors 
WILLIAM L BAUM, M D 
N SPROAT HEANEY M D 
FREDERICK MENGE, M D 
THOMAS J WATKINS MD 


Careful consideration will be given inquiries concern- 
ing cases in which the use of Radium is indicated 

THE PHYSICIANS’ RADIUM ASSOCIATION 

1110 Tower Building, Chicago Manager William L Brown, M D 
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ALWAYS OPEN 
American Plan Only 

Write for illustrated 
folder and rates 


- ^ATLANTIC CITY, N. J. 

‘ ON THE BEACH AND THE BOARDWALK 

These two most delightful of Atlantic City’s famous 
hotels have been consolidated in ownership and 
management The individual charm, homelike ap- 
pointments, hospitable attention and service, so long 
a definite part of each house, as well as the general 
policies, will contmue. 

HADDON HALL : Extensive additions now bring 
its front to the Boardwalk and the sea in a series of 
artistic and beautiful pavilions, fountain court, garden 
and sun rooms, and arched and tiled porches opening 
directly on the beach. 

CHALFONTE Many alterations and improvements 
have been made for the perfect comfort of guests 

At both hotels* delightful sunny rooms, smgle or en 
suite Hot and cold salt sea water m every room; salt 
sea air at every window Cuisine always the best. 
Golf and Yacht Club privileges 


Leeds and lippincott company 
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W&BatVZS&z YOUR X-RAY SUPPLIES 

i «Trvtv H\7 A Get our P rice I lst anc * discounts on 

|\j £ H Y » I) quantities before you purchase 


DENTAL CREAM 


SUPERIOR 




Judge for 
Yourself 


the \'\ 

CLEANEST V\ 
TASTE Y\ 

JN THE \\ , 

WORLD Vv.r. 

Vw 

Retail \ \v 

30c— 50c a Tube 

Wholesale \ i 

$2 50 — $4 00 per doz \ 

The Antidolor Mfg Co 
4 Mam St , Sprmgvtlle N Y 

SEND LARGE TUBE TREE 

Name 






Get our price list and discounts on 
quantities before you purchase 

HUNDREDS OF DOCTORS FIND WE SAVE THEM 

FROM 10% TO 25% ON X RAY LABORATORY COSTS 

AMONG THE MANY ARTICLES SOLD ARE 

X RAY PLATES Three brands in stock for quick shipment 
PARAGON Brand, for finest work, UNIVERSAL Brand, 
where price is important 

X RAY FILMS Duplitized or Dental — all standard sizes 
Eastman Ilford or X-ograph metal backed Fast or 
slow emulsion 

BARIUM SULPHATE For stomach work Finest grade 
Low pnce 

C00LIDGE X RAY TUBES 5 Btyles 10 or 30 imlhamp 
Kadiator (small bulb) or broad, medium or fine focus, 
large bulb Lead Glass Shields for Radiator type 

DEVELOPING TANKS 4 or 6 compartment, stone, will end 
your dark room troubles 5 Bizes of Enameled Steel Tanks 

DENTAL FILM MOUNTS Black or gray cardboard with cellu- 
loid window or all celluloid type, one to eleven film open 
mgs Special list and samples on request Price includes 
imprinting name and address 

DEVELOPER CHEMICALS Metol, Hydroquinone, Hypo, etc 

INTENSIFYING SCREENS Patterson TE, or celluloid-backed 
screens Reduce exposure to Mth or less Double screens 
for film All-metal cassettes 

LEADED GLOVES AND APRONS (New type glove, lower priced ) 

FILING ENVELOPES with printed X-ray form (For used plates ) 
Order direct or through your dealer 

- - — ■ - — | 

- y_ . w — . . If Yon Have a Machine Get Your Name on 

■ DARAGON 0or Mailing Li*t 

GEO. W. BRADY & CO 

757 So Western Ave CHICAGO 


Sherman’s Polyvalent 
Vaccines In Respiratory 
Infections 

A more adequate and rapid immunity is estab- 
lished with polyxalent vaccines than from an 
infection itself SHERMAN’S POLYVALENT 
VACCINES WHEN GIVEN EARLY IN RES- 
PIRATORY INFECTIONS rapidly stimulate 
the metabolism and defense of the body, with a 
resultant prompt recovery 

Administered m advanced cases of respiratory 
infections, they usually ameliorate or abbreviate 
the course of the disease Even when used as 
the last desperate expedient they often reverse 
unfax orable prognoses SUCCESSFUL IM- 
MUNOLOGISTS MAKE INOCULATIONS IN 
RESPIRATORY INFECTIONS AT THEIR 
FIRST CALL 

Hay fox er colds laryngitis, pharyngitis adenitis, 
catarrh asthma, bronchitis pneumonia, wdiooping 
cough and influenza are diseases amenable to 
bacterial xaccines 

Sherman s polyvalent vaccines arc dependable antigens 

LABORATORIES OF 

G. H. SHERMAN, M.D. 

DETROIT, U. S. A. 

• Largest producer of slock and autogenous vaccines 


The Storm Binder and 
Abdominal Supporter 


(Patented) 



Men, Women, Children and Babies 

for Hernia, Relaxed Sacro-Iliac Articulations, 
Floating Kidney, High and Low Operations, 
Ptosis, Pregnancy, Obesity, Pertussis, etc 

Send for illustrated descriptive folder 
with physicians testimonials measur- 
ing diagram and samples of materials 
Mail orders filled at Philadelphia only 
— within 24 hours 

KATHERINE L STORM, M D 

1701 DIAMOND ST PHILADELPHIA 
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t The WALKEASY 

ARTIFICIAL LEG 

Our Art Catalog contains valuable informa- 
tion on Care and Treatment of Stump Prepara- 
tory to Applying an Art Limb How Soon to 
Apply Art Limbs for Children Directions 
for Self-Measurement, etc , etc 

George R Fuller Co , Rochester, N. Y 

llrauehca# Buffalo, Kowtou, 1’hilndclphta 


SiAVE 40% 

UrTires 


3500 Miles 

Guarantee 

Your Dollars Buy More 
Miles II You Buy Our 
Surplus Tires By Mail 

'PostiiVely Sabes 40% 

Off StandardPrice List 

Manufacturers of Standard Tires 
sell us thur surplus or oxerproduc- 
tion in large lots, at immensely re- 
duced prices for spot cash TV lien 
oxerstockcd it is cheaper for manu- 
facturer ' 11 1 - - ~ » 

tires, cx 
than to 

plants and disrupt their organization 

That is why we can $arc you 40% and guarantee these tires 
to you for 3500 miles 

They were originally built and guaranteed In the factories 
for 4000 and 5000 miles, and there is absolutely no reason 
uh\ vou should not get 4000 or 5000 miles and more out 
of I hem — because that s irhai they re but It Jot 



Size 

28x3 

30x3 

32x3 

S 0x3# 

31x3 *4 

32x314 

34\SK 

31x4 

32x4 

8Sx4 


Flam 
$0 45 
0 60 

11 50 

12 30 

13 10 

14 30 

15 10 
18 30 
18 70 
10 55 


Non- 

Skid Tubes* 
$10 40 $2 65 
10 70 2 GO 


12 45 

13 85 

14 40 
10 20 
16 70 

20 75 

21 10 
21 45 


3 10 
3 25 
3 30 

3 40 

4 15 
4 25 
4 35 
4 45 


Size Flam 
34x4 $20 00 

35x4 21 05 

36x4 23 50 

34x4 26 00 
35x4*4 28 20 
3C\4*4 28 60 
37x4*4 32 65 
35x5 80 00 

36x5 33 55 

S7x5 32 70 


Non- 

Skid Tubes* 
$21 90 $4 45 
23 05 5 20 


25 50 

29 35 

30 70 

31 15 

35 60 
33 80 

36 75 
35 65 


5 35 
5 60 
5 70 

5 90 

6 70 
0 95 

7 65 
7 15 


♦All tubes arc firsts — guaranteed one year agamst defects 

We ship COD subject to inspection When ordering 
state nhnl size and style xou want — Flam Non-Skid, 
Clincher, Q D or S S £% discount for ca*h i nth order 
Prices subject to change tcilhoui notice ORDER A OH 

Philadelphia Motor Tire Co. 

Dept. ff, 25S N Broad Street, Philadelphia, Pa 



RADIUM 

TUBULAR APPLICATORS 
NEEDLE APPLICATORS 
FLAT APPLICATORS 

and 

APPLICATORS 
of SPECIAL DESIGN 


COMPLETE INSTALLATIONS 

of 

EMANATION APPARATUS 


SOLD ON BASIS OF 
U S BUREAU OF STANDARDS 
CERTIFICATE 


CORRESPONDENCE INVITED By OUR 

PHYSICAL, CHEMICAL 
and MEDICAL DEPPS 


THE 

RADIUM COMPANY 
OF COLORADO, Inc 

MAIN OFFICE and REDUCTION WORKS 

DENVER, COLO , U S A 


BRANCH OFFICES 
122S Michigan 50 UVJQN 

Axenue SQUARE 

CHICAGO NEW YORK 


LONDON 

PARIS 
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THE MARTINIQUE 

(Affiliated with Hotel McAlpui)^ 2 

Broadway, 32nd and 33rd Streets NEW YORK CITY 1 

SITUATED IN CENTRE OF SHOPPING I 

DISTRICT — Adjacent to Theatre Section = 

Entrance from Hotel to Neu York Subway and Hudson Tubes affording direct com- M 
mumcation with the Pennsylvania and Grand Central Stations also General Post Office = 
and Railroad Stations at Jersey City = 

The Restaurants offer a truly McAlpm Service -with Club Breakfasts Special Lun- s 

cheons and Dinners also a la Carte Seivice - - All at moderate prices 5 

PLEASANT ROOMS 1 

TROM £250 UP | 

| ^ ^ \ FRANK E JAGO - Resident Manager § 



600 ROOMS - - 


DR. BARNES SANITARIUM 

STAMFORD, CONN. 

A Private Sanitarium for Mental and Nervous 
Diseases Also, Cases of General Invalidism 
Separate Department for Cases of Inebriety 

The buildings are modern, situated in spacious and attractive 
grounds, commanding superb vieus of Long Island Sound 
and surrounding hill country The accommodations, table, 
attendance nursing and all appointments are first-class m 
every respect The purpose of the Institution is to give 
proper medical care and the special attention needed m each 
individual case 50 minutes from Grand Central Station 

For terms and illustrated booklet, address 

F. H BARNES, M D , Med Supt 

Telephone 1867 


fin Flour yA 

■ m ^ 40 Qn ar riTriu * 


40 % GLUTEN 
Guaranteed to comply in all respects to 
standard requirements of U S Dept, of 
__ Agriculture 

M&nufsettiredby 

FARWEIX & RHINES X 
Watertown, N Yk y 


.'4 

A* 


Select the Right Local Anaesthetic- - 



Upon the Wisdom of your 
Decision Rests your Success 

\ &urzd2z. 

ANTISEPTIC 
LOCAL ANAESTHETIC 

With Cocaine or with Procaine 

Guarantees the /Mk 
Perfect Anaes 
thetismg Agent 
because it pos 
sesses the two most essential proper 
ties— it is 

STERILE 

as well as 

ISOTONIC 

Add to these its Stability and jou 
have the chief reasons for its exclu 
sive use by thousands of discriminat- 
ing dentists and physicians all over 
the world 

Send for Sample either 
in Bottle or Ampules 

ORDER OF YOUR DEALER 

The Antidolor Mfg. Company 

4 Mam Street 

SpnngviIIe, Erie Co , N Y , U S A 
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| ANNALS OF SURGERY 

Wanted 


Copies of August, October and 

Nove m ter 1920, m good 

condition 

Full price will be paid for eacb 
copy received 

ANNALS OF SURGERY 

227 South 6tb Street 
Philadelphia, Pa 
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Eastman X-Ray 
Developer Powders 

Five Gallo?i Units 

qpHESE convenient units for “re-charging” in 
Tank Development have been prepared after 
careful study of the practical factors involved in 
standardized Tank Development. The containers 
were designed to make opening and emptying easy. 

The one gallon units are still available for 
maintaining the correct developer level by 
occasional replenishing. 


Eastman Kodak Company 

Medical Division Rochester, N Y 


19 



illlllltllllllllllllllllllllllllllHIIIIIIIIIIIIIIilllltlllllllllllllllllllKlltUIIIL 


THE MARTINIQUE 

(Affiliated with Hotel McAlpin) = 

Broadway, 32nd and 33rd Streets NEW YORK CITY g 

SITUATED IN CENTRE OF SHOPPING 1 

DISTRICT — Adjacent to Theatre Section | 

Entrance from Hotel to New York Subway and Hudson Tubes affording direct com- §j 
mumcation with the Pennsylvania and Grand Central Stations also General Post Office = 
and Railroad Stations at Jersey City 2 

The Restaurants offer a truly McAlpin Service - ^ ith Club Breakfasts Special Lun § 
cheons and Dinners also a la Carte Seivice - - All at moderate prices = 

600 ROOMS - - I 

TRANK E JAGO - Resident Manager §| 

.iiiniiimiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiHiiiiiiniiiiiiiniiniiiiininiiiiiniiim 




WTEMNCe OF NERVOUS EQUILIBRIUM 

17 ie maintenance of nervous equilibrium is largely a question of 
conservation in the expenditure of nervous energy leaks mut he stoppea 

Id js in this matter of stabilising the neruoua function that 


/ DANIEL’S CONCENTRATED T1 N CTURE\ 

V OF" PASSIPUORA INCARNATA / 

serves to marked advantage Through its tranquilizing influence it minimizes 
unnecessary functioning of the nervous system and helps the system fesume its normal 
Ctatut IT HAS HO COHCERlf WITH THE HARR150H HCT 

SAMPLES AND LITERATURE SUPPLIED TO PHYSICIANS PAYING EXPRESS CHARGES 
Laboratory or JOHN B DANIEL Inc, Atlanta Georgia* 


ELECTRICALLY LIGHTED INSTRUMENTS 

Certainty of Diagnosis 

Accuracy of treatment — both are facilitated by the use of E S I Co instruments Our 
instruments are made according to the ideas of Jackson , Holmes , Kelly , Young, Swinburne , 
Braasch, MacGoWan , Koch , Tutile, Lynch and others All are equipped with superior 
Tungsten lamps, operated by 8-oz pocket battery or socket current controller 
Be sure instruments are marked ESI Co 

Illustrated Catalogue sent on request 

Electro Surgical Instrument Company 

ROCHESTER, N. Y. 



Radium Service 


By the Physicians’ Radium 
Association of Chicago (Inc.) 


MIDDLE STATES 


Established to make Radium more available 
for approved therapeutic purposes in the 
Has the large and complete equipment needed to meet the special requirements of 
any case in which Radium Therapy is indicated Radium furnished to responsible 
physicians, or treatments given here, if preferred Moderate rental fees charged 


Board of Directors 
WILLIAM L BAUM, M D 
N SPROAT HEANEY MD 
FREDERICK MENGE, M D 
THOMAS J WATKINS MD 


Careful consideration will be gn en inquiries concern- 
ing cases in which the use of Radium is indicated 

THE PHYSICIANS’ RADIUM ASSOCIATION 

1110 Tower Building, Chicago Manager William L Brown, M D 
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ANUSOL 

(trade mark) 

Hemorrhoidal 

SUPPOSITORIES 


“Hesitate to Operate 
Until They ’ ve Had 
Their Chance” 


To be sure, there will always be Hemorrhoid cases that yield to 
the knife only 

But their number is not by any means as gieat as is generally assumed 

At any rate, it is a fact that the verdict “Operation” is pronounced 
much too readily and lightly in a great proportion of Hemoi rhoid cases 

Whenever possible, suspend sentence until Anuso 1 Suppositoues have 
been given their chance 

^ Ample Trial Quantity and Literature from 

SCHERING & GLATZ, INC. 150 Maiden Lane, NEW YORK 


SHARP’ES BRAIN INJURIES 


WITH AND WITHOUT A FRACTURE OF THE SKULL THEIR DIAGNOSIS AND TREATMENT 

FEATURES OF THE BOOK 


1 Largest number of personal cases of brain injuries ever 
reported — o\er 1000 patients 

2 The diagnosis and treatment of acute and chronic brain 
injuries in newborn babies, children and adults arc given in 
detail in over 100 illustrative cases, the discussion at the 
end of each case-history emphasizes the essential points 

3 The method and the importance of estimating accurntelj 
the intracranial pressures of these patients arefulh described 
and discussed 

4 The comparativ e unimportance of the fracture of the skull 
(unless depressed fractures of the \ault) in the diagnosis 
treatment and prognosis of these patients is emphasized, the 
presence of a fracture frequentb facilitates the recovery of 
life by thiB added means of drainage of the intracranial 
hemorrhage 

5 The expectant palhativ c method of treatment is sufficient 
for two-thirds of these patients, whereas the operative 
method of treatment is necessary in only one-third, depend- 
ing upon the height of the increased intercranial pressure 

6 B> this method of treatment, the average mortality of 
50% in patients with brain injuries has been reduced to 27% 
n this scries of all cases, with and without operation 

7 Each patient has been followed from the time of the brain 
injury to his present condition or to his death 


8 An autopsy was performed upon each patient (pmato and 
ward) who died following a cranial injury, and the findings 
arc recorded errors of diagnosis md of treatment are thus 
disclosed and fully" discussed at the end of each case historj 

9 The technique of the operation of subtempo r al decom- 
pression and drainage is described in detail and fully illus- 
trated moung pictures show clcarh the various Btngcs of 
the operation 

10 Brain injuries in newborn babies and children — both the 
acute and the chronic cp^c* with special reference to the 
condition of cerebral spastic paralv fis due to an intracranial 
hemorrhage at the time of birth the differential diagnosis 
and the appropriate treatment 

11 The common conditions of pod traumatic neurosis end 
neurasthenia cspcciallv in regard to lawsuits, are nPo 
discussed in detail and illustrative ca c os are reported the 
differential diagnosis is emphasized 


By WILLIAM SHARPE, M D A U 

Professor of Neurologic Surgerv, New \ or) Pol \ cl me Med 
ical School and Hospital Consulting Neurologic hurgeo*y > UOi] 
Manhattan Eve and Ear Hospital Hospital fox 1TTT , ... 
Ruptured and Crippled Beth brad 11 

Hospital etc , \cw \ o k City PDIj ijjojj 

232 Illustrations 737 Pages Pr» 


>oorn{ TIM TO 

J. B. LIPPINCOTT COMPANY t i h < 


LONDON Since 1875 PHILADELPHIA Since 1792 

16 John St Adelphi.W C 2 East Washington Square 


ptIL’ « 11 OOD 
ODOU 3IJ1 c-,uiOD 


“IZI'liLdlS H3LJV 


w, 



1 rtNTf-PY-0 


l DENTAL 
F CREAM 


MADE. Q SLY R v 

K fK>|irrt*J Wll$? 

* 'Q+toJQtO 


A campaign of education — No 1 

Help vis spread the 
gospel of Clean Teeth 

THE Oral Kfygiene Committee of the National Dental Association is 
4 actively conducting constructive propaganda along educational lines 
preaching the gospel of 1 ‘clean teeth for health ” 

For 3'ears Dr R B Waite has been actively working along these lines 
He advocates oral hygiene because oral hygiene is preventative dentistry 
— the dentistry of the future Let's all spread this gospel of progress 
and enlightenment 

ANTI-PY-O 

Dental Cream 

fits in best with oral hygiene asit isbeing advocated because ANTI PY 0 bestmeets 
its requirements Antiseptic and a thorough cleanser it leaves the mouth refreshed, 
wholesome and helps eliminate dangerous bacteria 

THE ANTIDOLOR MFG CO 4 Mam St , Sprmgville, N Y 


I *" = * 1 Mail this coupon today 

ANTIDOLOR MFG CO , 4 Main St , Sprmgville, N Y 

On receipt of your professional card we will be pleased to send you special c ample tubes of Dr R B 
Waite s AN JT-PY-0 Dental Cream including a full size tube for jour personal use 


W 1 


The Peculiar* Advantage 

of the 

Marvel “ Whirling Spray” Syringe 

is that The Marvel, by its centnf- 
ugal action dilates and flushes 
Y YsSr A the vaginal passage with a volume 

' ' ' ,^ V ri . ' A of whirling fluid, which smooths out 

c . A the folds and permits the injection 

r?N 1 ' to come m contact with 

its entire surface 


x 


Prominent physicians and gynecologists 

everywhere recommend the MARVEL 

Synnge m cases of Leucorrhea, Vagim- y 

tis, and other Vaginal Diseases It ' 

always gives satisfaction 

The Marvel Company was awarded the Gold Medal, 
Diploma and Certificate of Approbation by the 
Societe D’Hygiene de France, at Pans, Oct 9, 1902 

All Druggists and Dealers tn Surgical Instru*rer f s -ell %* Tor 
literature , address 





MARVEL COMPANY, 25 W. 45th St., New York 
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Harvey R. P ierce Co, 

PHILADELPHIA PITTSBURGH, PA 


SURGICAL INSTRUMENT SPECIALISTS 


PIERCE- ALLOY SPLINTS 
FEATHERWEIGHT— DURABLE AS STEEL 
TRANSPARENT TO X-RAY 
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ELECTRIC 

STERILIZERS 

ill not !m hirm<d I>\ boiling dr\ 
is tin \ hi\< if coppir i!Io\ 
boili r and in inch stnn libh 4 I lit 
Iron t\ pt lit iting coil 

Nether will tin ln^trunnnN in the 
Sterilizer lx Inrun d hr tin tin r- 
inostitic STfct\ switch -which 
operate > without f u«c plug**— will 
nutonintif t!I\ turn ofT tin rurnnt 


May we have our representative call or a complete folder sent VotP 

A postal , your letterhead, or your card is all that ts necessary 

The Pelton &, Crane Company 


301 Candler Bldg 
New York City 


Factory 

Detroit, Michigan 


1329 Mafontc Temple 
Chicago, III 



Nervous debility, nervous exhaustion, and 
all asthenic affections of the nervous 
system, so prevalent to-day, will respond 
to treatment which will replenish the 
reduced mineral reserves of the system 
and supply the necessary phosphorus 
to restore degenerated nerve cells. 

Fellows’ Syrup 

of the 

Hypophosphites, 

"The Standard Tonic for over fifty years, ” 

contains the basic elements to ensure normal 
metabolism, together with the dynamic 
agents, quinine and strychnine, which 
make it a true stabilizer of shaken nerves. 

- — \ 

Samples and literature sent upon request 


FELLOWS MEDICAL MANUFACTURING CO., Inc. 

26 Christopher Street New YorK, N. Y. 
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Nervous debility, nervous exhaustion, and 
all asthenic affections of the nervous 
system, so prevalent to-day, will respond 
to treatment which will replenish the 
reduced mineral reserves of the system ' 
and supply the necessary phosphorus 
to restore degenerated nerve cells. 
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Fellows’ Syrup 

of the 

Hypophosphites, ] 

“The Standard Tonic for over fifty years/* j 

contains the basic elements to ensure normal 
metabolism, together with the dynamic 
agents, quinine and strychnine, which 
make it a true stabilizer of shaken nerves. 



Samples and literature serf upon request 


FELLOWS MEDICAL MANUFACTURING CO., Inc. 

26 Christopher Street New YorK, N. Y. 
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DUODENAL BILIARY OUTFIT 


DEVISED AND USED BY DR B B VINCENT LYON 

Associate m Medicine ~ Jefferson Medical School Chief of Clinic of Gastro-Enterological Dept — 
Hospital, Visiting Physician — Methodist Hospital 

Lyon's Duodenal Biliary Outfit for diagnosis and ' n gjbL (j If j) 

treatment of Cholecystitis Choledochitis and collection a ■■ u 

of Pancreatic and Biliary Secretions — consisting of |HSKp Iwf Sssf? 

One specially designed Metal Tip possessing obvious fi in 

advantages for use on Gastric and Duodenal Tubes { 6 t T 

One Special Glass moulded Rubber Duodenal Tube f* S I 5 ’ l i 

graduated with Glass Connection m t * V d ‘r -j* • 

One Double Neck reversed Valve Rubber Bulb, with # f J I | 1 

Tubing and Clamp » III &kr — s U 

Three assorted size Bottles for Gall-bladder contents at ) [ * 8 

One 250 CC Glass Graduate H P hys.sup«»»pmil>> 

One 1 oz Glass Asbestos Packed Syringe JS /TJ 

One 300 CC Graduated Percolator with Metal Hanger, A J 

Tubing and Cut-off Mfl 

The Necessary Rubber Stoppers Bent Glass Connect- ^ I % 

mg Tubes, and Rubber Tubing to complete set ^8r % tc if I Pi 

The Syringe with Duodenal Tube and Special Lyon fg ' xS0 1 JL LS 

Tip can be used for the fractional examination of gastric M :=*=? ■ -aoc I frj S 

duodenal contents — used also as a Duodenal Feeding I = m yjm 

Tube in case of Ulcer Cancer of the Stomach Dilation ■ ac^m. 

of Stomach, Nervous Vomiting certain diseases of Liver, % — r jT| 

and after operation on Stomach or m any condition % 100 A 

where food should not touch the Stomach = _ p If* 

The above Outfit complete, $12 00 ^ jj | 

See Dr Allen O Whipple s article in May 1921 issue 
Annals of Surgery /H\ ^8 

A r ose, Throat and Ear Men write for new catalog ^ 

THE PHYSICIANS SUPPLY CO. OF PHILA. 

Surgical Instruments, Hospital and Invalid Supplies 

N W Cor 1 6th & Sansom St , Philadelphia 


-Jefferson 
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ORTHOPEDIC SERVICE 



Select the Right Local Anaesthetic — 

Upon the Wtsdom of your 
Decision Rests your Success 

ANTISEPTIC 
LOCAL ANAESTHETIC 

With Cocaine or with Procaine 


Guarantees the 
Perfect Anaes 
thetismg Agent 
because it pos 
sesses the two most essential proper 
ties — it is 

STERILE 

as well as 

ISOTONIC 




Fig. 130 — Apparatus, Colostomy, Feick 

An apparatus designed to take care 
of the Fecal Discharge in a cleanly 
and efficient manner The best de- 
sign in use at the present time 
Descriptive pamphlet on request 

FEICK BROS. CO. 

809 Liberty Avenue 

PITTSBURGH. PA 


4 ,, o u, , .mMSK 

Add to these its Stability and you 
have the chief reasons for its exclu- 
sive use by thousands of discnminat- 
mg dentists and physicians all over 
the world L 

Send for Sample either 
in Bottle or Ampules 

ORDER OF YOUR DEALER 

The Antidolor Mfg. Company 

4 Main Street 

Spring ville, Erie Co , N Y , U S A 
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He Has Two Good Legs 

BOTH MADE BY MARKS 

Although a man may lose both his legs, he is not necessarily helpless 
By using artificial legs of Marks Patent he can be restored to usefullness 
One engraving is from a photograph of a man ascending a ladder He has 
two artificial legs substituting his natural ones With Marks Patent 
Rubber Feet with Spring Mattress he can ascend or descend a ladder, 
balance himself on the rungs, and have his hands at liberty He can work 
at a bench and earn good usages He can walk and 
mingle with persons without betraying his loss, in O 

fact, he is restored to himself for all practical pur- iPv 

With the old method of complicated ankle joints, 
these results could not be so thoroughly attained 

Over 54,000 made and sent to all parts of the % 
world jh> %( 

Purchased by the United States Government and many Foreign 

Governments l i 


Established 68 Years 


Send for MANUAL OF ARTIFICIAL LIMBS containing 
384 pages with 674 cuts Instructions are gi\ en how to take 
measurements and obtain artificial limbs without lea\ing 
home 

A. A. MARKS 

696-702 Broadway, NEW YORK, USA 
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i 


f 



loeserS 

i^jr soiutions ^ 

PRACTICAL REPUTATION 

(JfHCETECHNK 

n r * ABSOLUTE PURITY, scrupulously exact lab- 
oratory routines, rigidly executed chemical and toxicity 
tests, have made and will safeguard the reputation of 

Loeser’s Intravenous Solutions 


Iron and Arsenic 
Iron, Arsenic and 
Phosphorous 
Sodium Iodide 
Sodium Salicylate 
Salicylate and Iodide 


Mercury Oxycyanide 

Mercury Bichloride 

Guaiacol and Iodine 

Digitalis 

Quinine 

Dihydroclonde 


Clinical Reports, Reprints, Price list, “Journal of Intravenous 
' Therapy”, will be sent to any physician on request 

New York Intravenous Laboratory 

100 West 21st Street, New York, N Y 

Producing Ethical Intravenous Solutions lor Medical Profession Exclusively ^ 


INDEX TO ADVERTISERS 

(i Continued on page 6 ) 

SURGICAL INSTRUMENTS 

Electro Surgical Instrument Co 
Bard-Parker Co 
Wm Meyer Co 
Katherine L Storm, M D 
Victor X-Ray Corporation 
Harvey R Pierce 

RADIUM 

Physicians' Radium Assoc 
Radium Company of Colorado, Inc 

MISCELLANEOUS 

Antidolor Mfg Co 
George R Fuller Co 
Geo W Brady <5L Co 
A A Marks 

Philadelphia Motor Tire Company 
John B Daniel, Inc 
Kny-Scheerer Corporation 
Amencan Institute of Medicine 
Feick Bros Co 
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The Martinique 
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Chinosol 

IS THE BEST 

Antiseptic 


ITS WIDE THERAPEUTIC SCOPE AND GREAT SUPERIORlT\ ARE BECAUSE IT IS 

1 More powerful than bichloride 

2 Non-poisonous 

3 Does not coagulate albumin 

4 Does no Injury to membranes 

5 Does no damage to tissues 


ACCEPTED BY COUNCIL ON 
PHARM AND CHEM A M A 


A SAMPLE TO ANY PHYSICIAN AND 
LITERATURE SHOWING WHAT 
CHINOSOL HAS ACCOMPLISHED 


6 Does not break dow n granulation 

7 Causes no irritation 

8 Possesses marked analgetic power 

9 A promptl} efficient deodorant 
10 AIIa> s inflammation 


SIX HALF GRAM TABLETS 

L 

Chinosol 

(all rights reserved) I 

T j 

Intense Non Poisonous Non-Irntafinc 


Antiseptic and Deodorant 

Directions on Bottom of Box 

/j > . ' 

N Y REGISTRY NO 125 

Y 1 

CHINOSOL CO PARMEIE PHARM Co N Y 

PRICE 50 CENTS 

/A A\ 1 

_ 'JlluWillPS 
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T he complete Sterilizing unit in smn.ll form 
has been perfected bj Castle engineering 
skill It combines Instrument and Dressing 
Sterilizers w lth a Water Sterilizer in one com- 
pact, ser\ice-gi\ mg outfit It is built with 
that care and correctness ^ Inch distinguish 
all Castle products 

In the No 1512 Sterilizer, dressings are 
sterilized by “lne steam”, and instruments 
by boiling The porcelain enameled table top 
is heat and acid proof, and beneath it is an 
asceptic cabinet for supplies Both sterilizers 
arc made of cold rolled copper, coated inside 
with pure tin, and outside hca\ih nickel 
plated Let us gi\ c\ou further inform ition 

WILMOT C \STLL CO 

1115 LnncrsiU A\ence 
ROCHESTTR, X \ ,L S V 

3taJ ers of the larqc't line of Sterilizers for Physicians, 
Dcnti'ls, Laboratories and Hospital* 

CAST Li 
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Harvey R. Pierce Co. 


EVERYTHING FOR THE 
SURGEON AND HOSPITAL 


PHILADELPHIA PITTSBURGH 

1801 Chestnut Street 3033 Jenkins Arcade 


“THE HOUSE OF REAL SERVICE” 


INDEX TO ADVERTISERS, CONTINUED FROM PAGE 4 


X-RAY PLATES AND APPARATUS Page 

Eastman Kodak Co % 19 

PHARMACEUTICAL SUPPLIES 

Dermatological Research Institute, Inc 18 

Lambert Pharmacal Co 17 

H A Metz Laboratories 7 

G H Sherman, M D 22 

Schenng & Glatz 22 

Fellows Medical Mfg Co 1 

Purdue Frederick Co 18 

New York Intravenous Laboratory 4 

Parke, Davis & Co 12 

Farwell & Rhmes 2 1 

Intravenous Products Co of America Cover 

Physicians Supply Co 2 

Parmele Pharmacal Co 5 

H K Mulford Co 10 

Armour & Co Back Cover 

Bethlehem Laboratones 7 

Marshalltown Laboratones 15 

Fairchild Bros & Foster Cover 

Hynson Westcott & Dunning Back Cover 

LIGATURES 

Davis & Geek 16 

C DeWitt Lukens Co 16 

SANITARIUMS 

Battle Creek Samtanum 15 

F H Barnes Sanitarium 2 1 
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The Surgeon-GeneraFs 
Opinion of the 
Carrel-Dakin Treatment 

M ERRILTEW IRELAND, conquer even rampant infectic 

M D , Surgeon-Geneial of Foi neailv half a centurv « P c , 


JV1 M D , Surgeon-Geneial of 
the United States Aimy, sum- 
marized in a recent issue of the 
journal of the American Medical 
Association, the achievements of 
the Army Medical Depaitments 
m the Woild Wai 

After setting forth the conflict- 
ing opinions of medical men on 
wound treatment dui mg theeaily 
stages of the wai, Geneial Iie- 
land continued 

“Out of all this conti oveisy 
and welter of opinions, theie was 
at last e\ oh ed one of the gi eat 
suigical discovenes of the war, 
the application of wound treat- 
ment of the pnnciple of disinfec- 
tion by the lelease of a gas from 
a liquid solution Of this method, 
the Canel-Dakin, Finney says 
conclusively that, it is one of the 
most mipoi tant and tai -i eaclnng 
conti lbutions of the war to the 
armamentanum of the suigeon 
As Keen sa)s 

‘ ‘Listei taught us, above all, 
how' to prevent infection, Dakin 
and Can el, follow ing Listei ’s pi m- 
ciples, ha\e taught us how to 


conquer even rampant infection 
Foi neaily half a century we sui- 
geons have been fighting fii ml) 
intrenched infection, but ahvays 
in vain It required the stein 
stimulus of w r ar to enable us to 
win the victory’ ” 

In civil piactice Dakin’s Solu- 
tion has pi oven conclusively its 
diveisified utility But all pioc- 
esses of making Dakin are not 
equally effective or convenient 

Hycloi ite has been adopted by 
many hundieds of leading pi ac- 
titioneis for the making of Dakin 

This simple addition of w'ater 
to Hycloride makes con ect Da- 
kin’s Solution in one minute 
No testing 01 titration necessai y 
The lesulting Dakin has a high 
H)pochlonte stiength (Na OCL 
4 °5%) an d low alkahmt) 
of i%) 

The remaikable keeping qual- 
ities of H) clonte furnish addi- 
tional leason foi adopting Hy- 
clorite-Dakin 

H) clonte is accepted b) the 
Couneil of Ph.u maev and Chem- 
isti) of the L M A _(N N R ) 


Antiseptic — Germicide — Deodorant 


BETHLEHEM LABORATORIES, Inc 

BETHLrHEM, PA 

Manufactured by General Laboratories, Madison Wts 
For Bethlehem Laboratories, Inc , Distributers 


HYCLORIT4 

SODIUM 

HYPOCHLORITE 


LIPPINCOTT’S NEWEST BOOKS 


ANSPACH — A New Gynecology : 

There seems to be a distinct place for the text booh presenting the subject in a systematic form, giving all the 
necessary information and omitting such details as are not immediately required for practical purposes In this 
work the subject is so presented as to provide the student with the who and to act as a 

ready guide to the accurate diagnosis and the successful treatment of th The w orh gives 

a description of the normal structures and of the normal functions and hat produce the 

abnormal a summary of the manifestations of the abnormal and of the methods of treatment In addition to 
affections of the generative organs proper, such diseases of the intestinal and urinary tract as are most frequently 
encountered m women have been considered Static backache sacro iliac sprain toxic arthritis 

The work is most beautifully and elaborately illustrated and the original drawings are bv leading artists 
It is written by Brooke M Anspach, M D Associate m Gy necology Umv ersity of Pennsylvania Cloth, $9 00 

SHEARS-WILLIAMS — A Different Obstetrics * 

The strongly individualistic teachings of Dr Shears have been allowed to remain unchanged in this thud edition 
of his celebrated practical work Changes will be found in and new material added to the subject matter of 
Metabolism of Pregnancy Syphilis m Pregnancy Toxaemias of Pregnancy Anaesthesia in Labor Blood-pressure 
in Pregnancy, and Cesarean Section New illustrations have been added including three colored plates 

Three large editions have been required in three and a half y ears because of the entirely different original* 
successful and practical method of handling the subject and because Shears gu es y ou the things y ou generally are 
unable to find — little bedside hints — the reasons why** founded on long experience — the right and the wrong 
way to use your hands your instruments, your every act is shown described in pictures It is written by 
George P Shears Professor of Obstetrics at the New York Polvchmc Medical School and Hospital, and by 
Philip r Williams Instructor m Obstetrics Graduate School of Medicine University of Pennsylvania 419 
illustrations — S8 00 

WHITE-MARTIN— A Standard G. U. : 

For the past twenty-three years this work has been used by teachers, students and practitioners wherever the 
English language is known The current e htion is brought completely up-to date Advantage has been taken 
of the opportunity to introduce new illustrations, to add a section on the prophylaxis of venereal disease, to so 
modify certain sections as to make them more complete or more specific, and to revise the index 

The I2fch edition is by Edward Martin Commissioner of Health Commonwealth of Pennsylvania 
Benjamin A Thomas Professor of Urology in the Graduate School of the University of Pennsylvania and 
Stirling W Moorehead Surgeon to the Howard Hospital Philadelphia 424 engravings, 21 colored plates 
Cloth, $8 50 

ROBERTS-KELLY — Fractures : 

The reader whether engaged ir ary sugerv will find the text has been thoroughly' 

revised particular attention gi many v aluable illustrations added many opinions 

on Surgical Therapeutics have s and great clinical opportunities of the W orld War 

Another agency forcing a revision of old methods m the treatment of broken bones is the advent m the United 
States of Workmen s Compensation Laws the forced payment from industrial plants and firms for hospital care 
and surgical treatment of injured employ ces has deepened the sense of responsibility of trustees surgeons and 
general practitioners By a great number of X-ray plates nre indicated the types of injury met in the different 
bones and by the sides of these are placed illustrations of original drawings showing the muscular attachments 
by which the usual deformity of the limb is caused 

By John B Roberts A M , M D FACS, Emeritus Prof of Surgerj * n the University of Penna , Graduate 
School of Medicine and James A Kelly AM M D , Attending Surgeon to St Joseph's St Mary s, 
St Timothj s and Misericordia Hospitals Octavo 764 pages 1081 illustrations Cloth S9 00 

BU CKLEY — Psychobiological Medicine : 

Is a guide to the study oi mental disorders for students and practitioners As the domain of general medicine has 
become considerably broadened and many of the newer facts have been brought to light through the channels of 
Biology and as the field of traditional General Physiology * has become more or less fully occupied by Experi- 
mental Biology so the mode of approach to the problems of Psychiatry has been following similar trends 

We have come to consider the group ot mental disorders which belong to the class of recoverable psychoses 
not primarily as mental diseases but as reflections of some bodily disorder 

The reactions of the patient as a whole individual form the subject underlying everj, problem in psjcimtry 
In this work such has been arranged for the general practitioner in a concise form yet embracing sufficient num- 
ber of biological and psychological data to indicate the course which this viewpoint required him to follow 

It is w ritten by Albert C Buckley Associate Professor of Psychiatry, Graduate School of Medicine Umv er- 
sity of Pennsy lv ama Illustrated — S7 00 

KARSNER — Principles of Immunology: 

This book has been prepared in the hope that a concise statement of the facts and most important hypothesis 
concerning resistance to infection may serve to provide a clear understanding of a subject of the utmost importance 
m modern diagnosis and treatment 

Designed for those practitioners whose duties have made it impossible to digest a large mass of publications 
on the subject, the scope ol the book is restricted to fundamental principles The plan throughout is to present 
on an experimental basis demonstrated facts and to supplement this with brief discussions on the practical 
bearing of phenomena upon resistance to disease m man _ , 

Bv Howard T ICarsner MD Professor of Pathology Western Reserv e Umv ersity and Eugene E Ecker, 
Ph D Instructor in Immunology Western Reserve University Octavo 309 pages Illustrated Cloth, $5 00 

J. B. LIPPINCOTT COMPANY 

LONDON Since 1875 PHILADELPHIA Since 1792 MONTREAL Since 1897 

16 John St , Adelphi W C 2 East Washington Square Unity Building 


S 



y«— "- mo u » ►*’ Of «T'"\ 

^ALMERlP 


Jffl® <SE€KJrn, 

Pin STOtOGICAX. ClIKMISTH 

Sterile Surgical Smtares 
217-221 Outffield Street ~ BfooWjh, N.Y., U.S.A. 



Clansilro-TIiermal Catgat 

Boilable 


^LAUSTRO-THERMAL, meaning enclosed heat , 

is descriptive of the improved method of heat 
sterilization The principle of the method consists 
in applying the heat after closure of the tubes, thus 
avoiding all the chances of accidental contamination 

The sealed tubes are submerged in a bath of 
cumol — the high boiling hydrocarbon The tern - 
perature of the cumol bath is gradually elevated 
until at the end of six hours the maximum of 165° C 
(329° F ) is reached This temperature is main- 
tained for five hours, and is then allowed to slowly 
decline The temperature curve is graphically rep- 
resented by the chart shown below 

It is obvious, therefore, that sterility is abso- 
lutely assured The sutures, being stored m their 
original tubing fluid and reaching the surgeon’s 
hands sealed within the tubes m which they were 
sterilized, are removed from all the chances of con- 
tamination incident to the customary method of 
sterilizing the strands m open tubes 

Sterilization by this integral method is made 
feasible thiough the use of toluol as the tubing 
fluid The discovery of the value of toluol for this 
purpose was the outcome of an investigation aimed 
at finding a suitable fluid to replace chloroform 
The latter was formerly m general use, but was 
unsatisfactory because it was found to bieak down 
into chemical products which not only exerted an 
extremely harmful action on the collagen of the 


sutures but which were responsible for considerable 
wound nntation 

No other mode of sterilization so completely 
fulfills the exacting requirements for the production 
of ideal sutures as does 
the Claustro-Thermal 
method Through its 
use the natural physical 
characteristics of the 
strands are preserved, 
while the destruction of 
all bacterial life is abso- 
lutely assured 

Claustro-Thermal 
sutures are not impreg- 
nated with any germi- 
cidal substance, and con- 
sequently they exeit no 
bactericidal influence in 
the tissues 

This product em- 
bodies all the essentials 
of the perfect suture, 
such as compatibility 
with tissues, accuiacy of size, maximum tensile 
strength, perfect and dependable absorbability, and 
absolute sterility 

Reprints of original articles relating to the 
Claustro-Thermal method \ull be sent upon request 



Stvnpapd Pack ac i 
Containing One Dozen Tuhca 
of a lund and Size 


Hours i 2 3 5 6 7 8 9 10 II \1 13 14 15 16 17 IS 19 



List of Cl&uatroTncrmal Catgut 


Approximate!* SixU Inches in Each Tube 


Plain Catgut 
10-Day Chromic Catgut 
20-Day Chromic Catgut 
40-Day Chromic Catgut 

Sizes 000 00 0 1 


Product No 101 
Product No 125 
Product No 145 
Product No 1S5 

2 3 4 


Cl&u«tro Thrrcrnl so art fd br c-f* lijrH cr rxtrr'-r* of c $ t*'f r *— «"» 


Price in U. S. A. 

Per dozen tubes (subject to a standard quantum discount) ^3 GO 

Please specif clearh the Ppodlct Nia nrns and S I7l> dc-red 


Co *rr i fd— 



Kalmeiid Cattgirt 

An Improved Germicidal Suture 
Superseding Iodized Catgut 


TjZ'ALMERID CATGUT is not only sterile, but, 
^ being impregnated with potassium-mercunc- 
lodide — a double iodine compound — the sutures exert 
a local bactericidal action in the tissues 


The older practise of impregnating catgut with 
the ordinary crystalline iodine for this purpose was 
at best an unsatisfactory method, since the anti- 
septic power was but slight and transient The 
most serious deficiencies of such iodized sutures, 
however, were their instability and weakness aris- 
ing from exposuie to light, the deterioration 
resulting from the continuous and unpreventable 
oxidizing action of the iodine, and the disintegration 
of the sutures when heated Moreover, the decom- 
position products of iodine caused such sutures to 
be irritating 

These serious disadvantages of iodized catgut 
have been overcome through the use of potassium- 
mercuric-iodide instead of iodine This double salt 
of iodine and mercury, the chemical formula of 
which is HgL> 2KI, is one of the most active germi- 
cides known, exerting a killing action on bacteria 
about ten times greater than that of iodine It 
does not break down under the influence of light 
or heat, it is chemically stable, and, m the pro- 
portions used, is neither toxic nor irritating to the 
tissues It interferes m no way with the absorp- 
tion of the sutures, and is not precipitated by the 
proteins of the body fluids 


Kalmerid catgut, m addition to its bactericidal 
attribute, embodies all the essentials of the perfect 
suture It is perfectly compatible with the tissues, 
its absorbability is dependable, and its tensile 
strength is particularly good 

Two Varieties — To meet the requirements of 
diffeient surgeons two kinds of Kalmerid catgut 
are prepared — the boilable, and non-boilable 

Boilable Grade — This variety is prepared for 
surgeons who prefer a boilable suture, such as 
the Claustro-Thermal product, but possessing 
bactericidal properties m addition The boilable 
grade, therefore, besides being impregnated with 
potassium-mercuric-iodide, embodies the desirable 
physical characteristics of the Claustro-Thermal 
sutures It has the same moderate degree of flexi- 
bility, it is the same in appearance, it is tubed m 
the same improved storing fluid — toluol, and, after 
impregnation with potassium-mercunc-iodide, it 
further receives the Claustro-Thermal steriliza- 
tion — that is, heat sterilization after closure of the 
tubes 

Non-Boilable Grade — This variety is extreme- 
ly pliable as it comes from the tubes It is made 
for those surgeons who have been accustomed to 
the flexibility of iodized catgut 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


List of Kalimerid Catguat 

Approximately Sixty Inches m Each Tube 

1405 
1425 
1445 
1485 

Sizes 000 00 0 1 2 3 4 

Please specify clearly the Product Numbers and Sizes desired 
Kalmerid sutures are unaffected by age or light or by the extremes of climatic temperatures 


Boilable Grade 

Plain Catgut Product No 1205 

10-Day Chromic Product No 1225 

20-Day Chromic Product No 1245 

40-Day Chromic Product No 1285 


Non-Boilable Grade 
Plain Catgut Product No 

10-Day Chromic Product No 

20-Day Chromic Product No 

40-Day Chromic Product No 


Price m U § A 

Per dozen tubes (subject to a standard quantity discount) $3 60 

In packages of twelve tubes of a kind and size as illustrated on first page 


£AV2S&G£CKJk 217-221 Du {field Street Brooklyn N Y U S A 



Kalmerid Kangaroo Tendons 

Two Varieties — Boilable and Non-Boilable 


rjHHESE are the sutures par excellence for those 
procedures in which post-operative tension is 
excessive, or long continued apposition necessary, 
such as in herniotomy, and in tendon and bone 
suturing Kalmeiid kangaroo tendons aie not only 
sterile, but, in addition, they are impregnated with 
potassium-mercuric-iodide, which enables them to 
exert a local bactericidal action in the tissues 
The impregnating and sterilizing methods are the 
same as practised in the preparation of Kalmerid 
catgut, and described on the preceding page 

They are genuine kangaroo tendons, they are 
round, smooth, straight, of uniform contour, and 
possess a tensile strength about twice that of the 
best catgut of equivalent size 

Because of their greater strength some surgeons 
prefer these tendons to catgut, particularly in the 
finer sizes, for general intestinal, muscle, fascia, and 
skm suturing 

Absorption Time— T he tendons are chiomi- 
cized, and so accurately is the chromicizmg process 
regulated that each size, whether it be the finest 
or the coarsest, will maintain apposition m fascia 


or in tendon for approximately thirty days Short- 
ly after that period the sutures, with their knots, 
will be completely absorbed 

Two Varieties — Kalmerid kangaroo tendons 
are prepared in two grades— -boilable and non-boil- 
able 

The Non-Boilable tendons are extremely 
pliable and consequently require no moistening 

The Boilable tendons are quite stiff as they 
come from the tubes, but may be rendered pliable 
by moistening in sterile water preliminary to use 
The smallei sizes will be sufficiently softened by 
fifteen minutes immersion, while the laiger sizes 
should be immersed for about thirty minutes 
Either sterile water, or an aqueous bactericidal 
solution made with Kalmerid tablets — 1 5000 — 
should be used 

Before immersion, the toluol, which is very 
volatile, should be allowed to evaporate so that 
the water may have access to the sutures 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


Lust of Kalnaerad Kangaroo Tendons 

Each Tube Contains One Tendon ^ Lengths Vary From 12 to 20 Inches 

The Non-Boilable Grade is Prodzict No 370 
Boilable Grade is Product No 380 


Tendon Sizes 

^ Suses ~ 

Ex Fine Fine Medium 

Coarse 

Ex Coarse 

Standardized Sizes 

0 2 4 

6 

8 


Please specify clearlv the Product Number and Sizrs desired 
Kalmerid kangaroo tendons are unafTected bj age or light, or b> the extremes of climatic temperatures 


Price m U. § A. 

Per dozen tubes (subject to a standard quantity discount) ^3 60 

In packages of t\\el\e tubes of a kind and size as illustrated on first page 


Actual Sizes 

000 

00 

0 

1 

2 

3 

4 

6 r " " rr 
8 — 


Standardized Sires 

The Established kletric System of Catgut Lire s 
is Nov, Used For All Sutures 

TIN conformity vith the long recognized need for a unified system 
of sizes, the standard metric catgut scale has been e' tended 
to embrace all sutures, including kangaroo tendons, silk, horsehair, 
silkworm gut, and celluloid-linen thread 

The ad\antage of this standardized system is ob\ious 


Dx> 7 S&G£CAJvc. 217-221 DufiieM Street BrooMvn fc X USA 
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Miscellaneous Sutures 


Pottassium-Mercumc-Iodide 


Boilable 

Sterilized by Heat After Closure of the Tubes 


Product 

No 

350 

Approximate Quantity 
in Each Tube 

Celluloid-Linen Thread 60 Inches 

Standardized 

Sizes 

000, 00, 0 

360 

Horsehair 

Four 28-Inch Sutures 

00 

390 

Plam Silkworm Gut 

Four 14-Inch Sutures 

00, 0, 1 

400 

Black Silkworm Gut 

Four 14-Inch Sutures 

00, 0, 1 

450 

White Twisted Silk 

60 Inches 000, 00, 0, 1, 2, 3 

460 

Black Twisted Silk 

60 Inches 

000, 0, 2 

480 

White Braided Silk 

60 Inches 

00, 0, 2, 4 

490 

Black Braided Silk 

60 Inches 

00, 1, 4 

600 

Catgut Circumcision Suture 30 Inches With Needle 00 

Price 

m U § A — Per dozen tubes (subject to a 

standard discount on quantities) 

$3 60 


In packages of twelve tubes of a kind and size as illustrated on first page 


Minor Sntares 

Short Length ~ Without Needles 
Sterilized by Heat After Closure of tbe Tubes 


Product 

No 


Approximate Quantity 
in Each Tube 

Standardized 

Sizes 

802 

Plain Catgut 

20 Inches 

00, 0, 1, 

2,3 

812 

10-Day Chromic Catgut 

20 Inches 

00, 0, i, 

2,3 

822 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 

2,3 

862 

Horsehair 

Two 28 -Inch Sutures 


00 

872 

Plain Silkworm Gut 

Two 14-Inch Sutures 


0 

882 

White Twisted Silk 

20 Inches 

000, 

0,2 

892 

Umbilical Tape 

Two 12-Inch Ligatures 



Price m U. S A. — Per dozen tubes (subject to a 




standard discount on quantities) 

$1 80 


In packages of twelve tubes of a kind and size as illustrated on first page 


Emergency Sutures 

With Needles 


Sterilized by Heat After Closure of tbe Tubes 


Product 

No 


Approximate Quantity 
in Each Tube 

Standardized 

Sizes 

904 

Plam Catgut 

20 Inches 

00, 0, 1, 2, 3 

914 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 - 

924 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

964 

Horsehair 

Two 28-Inch Sutures 

00 

974 

Plain Silkworm Gut 

Two 14-Inch Sutures 

0 

984 

White Twisted Silk 

20 Inches 

000, 0, 2 


Pruce in U S A. 

Per dozen tubes (subject to a 
standard discount on quantities) 



EMERGENCY /lEEDltr 
Suitable for 5km Muscle orTendon 
Mestapoud to Sato Sizes 


idon ( 


In packages of twelve tubes of a kind and size as illustrated on first page 


Germicidal Tablets 

Trade KALMERlD Name 



To Supersede 
Bichloride of Mercury 
Iodine 

Carbolic Acid 
and the 

Cresol Preparations 


TU’or disinfection of suture tubes, 
skin, hands, utensils, excreta, 
irrigation and disinfection of infected 
wounds, fistulas, sinuses, and ulcers, 
irrigation of the mucous membranes 
of the upper respiratory and genito- 
urinary tract 


7]Z* almend tablets are readily soluble 
^ m water, in 85 per cent alcohol, 
and m 85 per cent acetone Equal 
to bichloride of mercury m germi- 
cidal potency, and more potent than 
other mercury or iodine salts Less 
poisonous and less irritating than 
mercuric chloride or tincture of iodine 
Strongly germicidal m the presence 
of blood, pus, or mucus, because, 
unlike bichloride, potassium-mercuric- 
lodide does not coagulate or precipi- 
tate proteins 


Reprints of original articles 
and pamphlet on uses 
sent upon request 


Each tablet represents 0 5 gram 
(71/2 grains) 

Potassium-Mercuric-Iodide 

Price 

Per bottle of 100 tablets $3 

A standard discount is allowed 
on original packages of ten bottles 



Obstetrical Smtures 

Product No 650 

For the Immediate Repair of Permeal Lacerations 

Each tube contains Uvo 28-mch sutures of 40-day chromic catgut 
one of which is threaded upon a large full-curved needle 

Price m U. S A 

Per tube (subject to a standard discount on quantities) $ 35 

Each tube in a package as illustrated 
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TEAR OFF THE COUPON 

AND MAIL IT TO US 


The Amencan Institute 
of Medicine abstiacts 
eveiy ongmal article m 
402 medical journals, of 
which 191 aie foieign- 
language publications 
Then, the abstiacts aie 
giouped accoidmg to 
specialty, and the piac- 
titionei may secuie any 
single section, 01 any 
combined n u m b e 1 of 
sections, as desned 


iiiiiittiimiiniiii ii t ttHililimmiiiiimi i it 11IIMIMM iimiiiiiiiiiiiiiiiimiii m t i mimmii i 


■ 


t 


Amei lean 

102 

Bntish 

49 

Dutch 

0 

Fiencli 

56 

Geiman 

72 

Italian 

23 

Japanese 

3 

Poituguese 

1 

Scandinavian 

S 

Spanish 

24 

Polish 

1 

Russian 

1 


Total 402 


• TEAR OFF HERE - 

American Institute of Medicine, 

13 EAST 47th STREET, 

NEW YORK CITY 

Please send me full paiticulais, including Cost, etc, of your absliact semcc 
Name 

Addiess 

I check nij Specnlti below, phase send me sample abstracts comprising tint pirticulir Mition 
□ SURGERY □ OPIITII \LWOLOG\ & OTOL Utt NG- 


(Inchnlmg G U ,and Urologi ) 

□ CANECOLOGY 

□ OBSTETRICS & PEDI S.TRICS 

□ INTERN VL MEDICINE 

(Including Tuberculosis) 

□ NEUROLOGY & PS\ CITIATR Y 

□ DERM VTOLOG\ & SYPIIILOLOGU □ SLXOLOG\ 

v 0 f s o si □ PUBLIC HEVLTH VXD MEDICAL ^OCIOLOGI 


OLOG\ 

□ B VCTER10L0CA , P YTIIOLOG') , E 1 C 

□ ROENTGENOLOGY & IUDIO-IHLR- 
VPY 
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Mu I ford 

Pol Ion Mxlrads 




Ml 







mo »n limn to iiic i cun ‘I n olo^^ion 
than a mere seasonal remedy for Hay 
Fever, to be obtained at a certain price 

They are the only pollen extracts, or so- 
called antigens, which are standardized 
according to protein nitrogen content 

They include only the acetone-insoluble 
portion of the pollen protein — the spe- 
cific protein m refined form 

The salts, resins, gums, carbohydrates 
and other extractives are eliminated, 
and the resultant product is more stable, 
and less subject to chemical changes 

It requires Mulford resources and 
standards to prepare products of the 
specificity, purity and desensitizing 
value of Mulford Pollen Extracts 


imt 


GrS 


pet 




For Diagnosis 

Pollen Extracts in Intra- 
dermic Syringes and 
Cutaneous Outfits 


For Treatment 

Pollen Extracts m Hypo- 
dermic Syringes Vials and 
Mulford Hypo Units 


SEND FOR NEW LITERATURE 




n 

K. Mulford Company 

J Philadelphia 
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Trade 



N 

"PRODUCTS' 


i Mark 


YOU CAN SECURE VIEWS LIKE THIS WITH 

Greenberg’s Operating Composite 
Cysto-Urethroscope 




Urethral Caoxty — Ejaculatory Ducts 
Extremely large Utricle 


Spincter — - Cystic Glands 
around it 


Through Greenberg’s Cysto-Urethroscope the operator observes 
the interior of urethra or bladder as if viewed by daylight 
— insuring the maximum degree of efficiency m 


FULGURATION 

CAUTERIZATION 


CATHETERIZATION 

INSTRUMENTATION 


IRRIGATION 

MEDICATION 




It is truly “the instrument of the hour” — a combination 
cystoseope and urethroscope designed by Dr Geza Green- 
berg — a renowned Urologist — to meet the numerous 
difficulties that constantly confront the Genito- 
urinary profession 

-oP 

The Kny-Scheerer Corporation 

of America 

ELECTRO-MEDICAL DEPARTMENT 
56-58 W. 23rd St New York City 
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Hemostatic Serum 

and 

Hemorrhage 

W HEN the physician administers Hemostatic Serum to 
a bleeding patient, he knows that he is employing 
effective means to promote blood-coagulation 

The patient may be suffering from a lack of active pro- 
thrombin, or from a faulty conversion of prothrombin into 
thrombin through the absence of the substance essential to 
this conversion, thrombokinase Again, the presence of 
too much antithrombin may be the factor retarding or pre- 
venting the process of blood-coagulation 

Hemostatic Serum not only supplies the patient with pro- 
thrombin and thrombokinase, but it neutralizes antithrombin 
as well It provides all of the factors essential to furthering 
coagulability of the blood 

Hemostatic Serum is ready for immediate use It is 
suitable for intravenous, subcutaneous, intraspinal or mtra- 
peritoneal injection Descriptive literature will be sent to 
physicians upon request 

Parke, Davis & Company 

DETROIT 
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(SILVER-ARSP HEN AMINE -METZ ) 

The sodium salt of silver-diammo-dihydroxy-arsenohenzene 

Relative infrequency of reaction, rapid dis- 
appearance of contagious lesions, and 
general therapeutic effectiveness seem to 
indicate that Silver-Salvarsan is a drug of 
real value m the treatment of syphilis. 

Silver-Salvarsan requires no alkalimzation 
and its ease of administration commends 
it to many practitioners. 


More than two million in- 
jections of Silver-Salvarsan 
have been given m the United 
States and abroad 


■;y p 
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HAMETZ LABORATORIES Ac 

QnC'Tiienty 7kv Hudson Street AciJ^drA 
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Guarding a Physician's Reputation 


M ORE precious than money is reputation to 
the physician Yet increased income is 
usually the result of increased reputation in the 
practice of medicine — which is as it should be 

Reputation is built on character and ability It is 
hard to acquire and easy to lose 
Every drug manufacturer, every instrument maker 
is a guardian of medical reputations If he fails, 
the structure reared on character and ability fails 

For these reasons the Victor X-Ray Corporation 
has set for itself a standard higher than that 
followed by ordinary business firms who deal 
only with the general public 

Every piece of Victor apparatus is made, there- 
fore, not simply according to an honest man’s 
business code of honor, but according to the 
higher code that physicians obey However new 
in design, it is a scientifically tested piece of 


apparatus — as much so as any new serum or 
anti toxin It must function trustworthily — not 
merely for a time, but during its whole, long, 
useful life 

To this end the Victor X-Ray Corporation 
established Service Stations in the principal 
cities to give physicians technical advice It is 
the business of these stations not only to assist 
m keeping Victor X-Ray apparatus in perfect 
condition but to co-operate with physicians in 
every legitimate way 

Victor Service also includes the publication of a 
periodical called ‘‘Service Suggestions” in which 
X-Ray progress is recorded Although published 
primarily for the benefit of Victor clients it 
will be sent to physicians who wish to learn of 
the advances that are made from time to time 
in radiography There is no charge for “Service 
Suggestions ” 


VICTOR X-RAY CORPORATION, Jackson Blvd at Robey St , Chicago 

Sales Offices and Service Stations tn AH Principal Cities 
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Dressing Tissue 


Non-adherent 


“Perforated" 


(gellosW^ 


Sterilizable 


A Direct Dressing for Wounds Requiring Air and Drainage 

Does not adhere to newly forming granulations — does not tear or destroy newl> formed tissues when 
removed — eliminates pam — progress of wound is watched through the dressing without removing it 

Especially useful for Skin Grafting, Burns, Skin Operations, and all Granulating Surfaces 

Does not replace Impervious Cellosilh — both forms are serviceable foreierj physician, surgeon and hospital 
Your regular supply house will furnish you the professional size rolls, 9 m x 12 ft , packed in handy container 
at following prices Special sizes for hospitals 

Perforated Form — “Standard Perforate,” S2 00 

Impervious Form — For wet dressing coverings, drains, and all impervious dressings 
“Standard” (single weight), $1 25 
“Standard Heavy” (double weight), SI 75 

Literature and Samples Sent on Request 


MARSHALLTOWN LABORATORIES, INC 


Marshalltown, Iowa 
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THE BATTLE CREEK SANITARIUM AND HOSPITAL— Established 1866 


Medical 

Neurological 


Surgical 

Obstetrical 


Orthopedic 

Reconstructive 


Educational Departments 

Training School for Nurses Normal School of Physical Education School of Home Economics and Dietetics 
Students received on favorable terms Registered trained nurses, dietitians and phj sical directors supplied 

Descriptive literature mailed free upon request 

THE BATTLE CREEK SANITARIUM 

Box 234, BATTLE CREEK, MICHIGAN 
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Lu/zen^ 

Sterile Catgut 

trade (Bartlett Process ) 



Make the Test Yourself 


We Will Send the Samples 

S/zes 00*4 Plain C.DeWITT LUKENS Co. Sizes 00-4 Tanned 

4908 Laclede Ave. 

ST. LOUIS* MO.* U.S.A. 


See Descriptive 
Insert P^es 


///, / 0' 


r ] > 

it 

\V 



JEMzyns &: (SiecjkJnc. 
21Z~221 Duffield. Street - Brooklyn, NY, U SA 


COPYRIGHT-* 5EPT/92J O Inc 
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ANNALS of SURGERY 


Vol LXXIV SEPTEMBER, 1921 No 3 

THE MAKING OF A SURGEON 
By John B Roberts, M D 

of Phii^adllphia, Pa 

ABSTRACT OF PRESIDENTIAL ADDRESS DELIA ERED AT THE MEETING OF THE AMERICAN SURGICAL ASSOCIATION, 

JUNE 14, 1921, 

Education in the Medical Specialties has been given a great deal of atten- 
tion by our profession within recent years Surgery has been developed 
to such a degiee of accuracy that the training of those fitted to piactice its 
various subspecialties satisfactorily, honestly and safely has become of paia- 
mount importance The mental and moral equipment of a medical graduate 
seeking professional and public support m his operative surgical efforts should 
be subjected to a seal clung analysis 

This organization of teachers and research workers in surgery is one of 
the agencies which may well devote time to the consideration of The Malang 
of Surgeons The President therefore has grouped observations of some 
early writers on suigical teaching from the time of Paracelsus down to the 
present century 

When Paracelsus at the University of Basel, in Switzerland, insisted that 
he would teach not in the Latin of the scholastics, but in the language of his 
heareis, and laid stress on personal observation and research m suigical edu- 
cation, he opened the way to modern surgeiy Arderne and Gale, in England, 
subsequently prepared text-books in English for the training of anatomists 
and operatois Latei, John Hunter and his pupils developed the suigical 
science and art in England, from which our particular Fellowship has largely 
drawn inspiration and skill 

This line of study soon brought me to the lives and work of men with 
whom we who now guide, to a considerable extent, the surgical thought of 
our respective medical schools and communities came into peisonal contact 

A review of the methods of study which developed Samuel David Gross, 
the foundei of the American Suigical Association, William Williams Keen, 
a survivoi of the original active Fellows, and a glance at the life work of its 
Associate Fellows, Marion Sims, Joseph Lister, Theodore Kocher, Victor 
Horsley and William C Gorgas, give evidence of w r hat is needed to make 
Surgical Science have a spirit of efficiency, mercy and altruism These men 
have transmitted to this assembly of my colleagues a glorious heritage 

A conviction has been brought to me, by these studies, that a maximum 
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of success up to the limit of an individual’s native capacity may be best 
obtained by certain educational equipments acquired prior to the entrance 
into the undergraduate medical school and after release from the now usual 
hospital internship 

A real surgeon should have knowledge of logic, psychology, ethics and 
at least a familiarity with the fundamental processes of rather advanced 
mathematics and of chemistry and physics Otherwise, how can he be ex- 
pected to accurately use his reason to understand and interpret the mysteries 
of biochemistry, physiology, and the physical processes of life? 

Similarly he needs, particularly in a surgical career, a working knowledge 
of general mechanics and should have some training of his hands and fingers, 
by which his cerebral centres will be stimulated to specific reactions 

In addition to an acquaintance with Latin, he should know some Greek 
These tongues he at the basis of medical nomenclature 

With this equipment, let him enter the medical school, wherein among 
other topics, Medical History should not be neglected 

The hospital internship, now so wisely insisted upon in some States, should 
be followed by at least one or two years general practice This should, 
if possible, be under the partial supervision of an internist of ability, con- 
scientious temperament and endowed with a practical knowledge of how to 
care for distempered souls as well as impaired bodily organs 

The youth is now ready to begin a preparatory course for a true Chirur- 
gical Life — the happiest, the best and the most glorious of man’s efforts tor 
his fellow-men In this graduate study, he must return to first principles and 
renew acquaintance with anatomy, morbid anatomy, pathology, physics and 
chemistry with eyes, ears and a brain of an intellectually receptive mind The 
sciences allied to medicine will be part of his systematic study 

He should later make application of his basic education in science and 
medicine and his renewal of scholastic topics to the diagnosis and treatment, 
operative, medical and physico-therapeutic, of surgical conditions, under wise 
guidance, and, finally, by research work m connection with his operative 
opportunities, take place among the recognized surgeons of his country 
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CARCINOMA OF THORACIC (ESOPHAGUS EXTRAPLEURAL 

RESECTION AND PLASTIC* 

DESCRIPTION OF AN ORIGINAL METHOD WITH REPORT OF A SUCCESS! UL 
CASE WITHOUT GASTROSTOMT 

By Howard Lilienthal, M D 

of New York, N \ 

For many yeais cancel of the thoracic oesophagus had been the despair 
of surgery Then, in 1913 came the brilliant achievement of Franz Torek, of 
New York, who relieved a woman over sixty yeais of age by boldly invading 
the postei 101 mediastinum through the pleura and, m the face of discouraging 
obstacles, extirpating the tumor-bearmg gullet And his patient is alive to- 
day, swallowing her food through an external tube of rubber which completes 
the passage between an oesophageal opening 111 the upper thorax and a gasti os- 
tomy In spite of the perhaps trivial annoyance of keeping two wounds 
clean, the state of this patient is by no means melancholy, and the success 
of the operation has been the cause of perhaps hundreds of attempts not 
only to repeat the feat of Torek, but to place tianspleural thoracic resection 
of the oesophagus among the justifiable operations of surgery But unfor- 
tunately neither Torek himself noi any of his followers has been able to save 
another of these patients while hundreds of failures have resulted So 
surely did the fatality follow the operation that some conservative surgeons 
believed that Torek’s success was far from being a benefit to humanity 
Doctor Bevan, speaking at the 1915 meeting of the American Surgical 
Association, appeared to doubt the wisdom of continuing the operative 
attack upon the thoracic part of the oesophagus For some yeais radium and 
the X-iays have taken the place of the knife with what seems to me a less 
merciful ending, for the last day was merely put off with false hopes, longer 
suffering and greater expense to the patient or his friends 

Piobably the greatest danger m oesophageal surgery has been infection 
of the mediastinum, whether the avenue of approach has been through the 
pleura or outside of it, and many experiments have been made to avoid 
this great peril At the end of this paper is a list compiled for me by 
Dr S Hirshfeld, of New York It by no means gives all the references 
m the hteiature, but it covers the various sides of the subject pretty well 
The only successful cases recorded aie those m which some form of 
cesophagoplasty or anastomosis has been made for benign stricture without 
resection Much ingenuity has been shown in devising tubes of skin or 
hollow visceia, all placed extrathoracically, to side-track the impervious part 
of the gullet, even the stomach itself having been drawn out of the abdomen 
and transplanted to take the place of a part of the oesophagus 

About four } ears ago I began to give serious thought to the problem, and 

* Read before the American Surgical Association, June 14, 1921 
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it occurred to me that in order to avoid mediastinal infection it would be 
necessary to divide the procedure into at least two parts First, the explora- 
tory isolation of the oesophagus with obliteration of the mediastinum, and, 
second, the resection and plastic I hoped to entei the chest from behind 
and without invading the pleural cavity Different levels of the oesophagus 
might demand various modifications of the method selected, but I finally 
decided to try out the possibilities with growths occupying the oesophagus 
below the aortic arch 

I was by no means sure that enough of the pleura could be stripped free 



extended upward or downward posterior^ 

to make safe the work on the oesophagus I hoped that even if the pleura 
were to be injured the method itself need not be abandoned It would simply 
mean that the interval between the isolation of the (esophagus and its resec- 
tion would have to be sufficiently long foi the pleural infection to have dis- 
appeared Through the kindness of Dr J McAllister I was enabled to 
test the method on a cadaver in the morgue of Bellevue Hospital Dr 
Harold Neuhof, Associate Surgeon to Mt Sinai Hospital, assisted me in 
this investigation as well as m the operative work on living subjects I am 
glad to acknowledge here his sympathy and his resourcefulness which did 
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much to smooth the way m solving this difficult clinical problem We found, 
as I feared, that the pleura stripped with difficulty in the subject upon which 
we worked, but we believed that anothei pleura might prove mote resistant 
to handling 

The question came up as to whether the approach should be from the left 
or the right of the spine, and from a fairly laige experience in thoracic 
surgery I concluded that the left approach, although no nearer the oesophagus 
than the right, would probably prove simplei and safer First, because the 



Fig 2 — CEsophagus exposure Note lung covered by pleura Aorta (Esophagus and 
(probabl> ) the rtghl \ agus v ith its plexus gulae 

descending aorta would form the first important landmark , second, because 
we would be further away fiom the important veins and the thoracic duct, 
and, third, because working on the right side it would be difficult and perhaps 
impossible to free the plemal fold which crosses the median line in this part 
of the thorax Indeed, in doing a left transpleural operation upon the 
cesophagus I had once entered the right pleura in loosening the gullet from its 
bed The demonstration on the cadaver proved conclusively that it was 
quite feasible to reach the cesophagus through a sufficiently large wound 
without the resection of many long pieces of rib It could probably be done 
even w ithout costectomy, merely dividing several ribs close to the spine, cut- 
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ting the intercostal structures down to the pleura, then after peeling off the 
pleura gradually spreading the wound We finally concluded that the sub- 
periosteal removal of six or seven inches of one rib would facilitate the 
pleural stripping and subsequent exposuie of the mediastinum I realized 
that it would probably be necessary to transplant skin by grafting of some 
kind m order to prevent cicatncial closure of the space between the severed 
ends of the cesophagus How this was finally accomplished the history of 
my case and the illustrations will explain 



Fig 3 — Diagrammatic to explain in part Fig 2 Note also the rubber tube placed round 
the cesophagus to act as a retractor 

Case — Davis F, thirty-four years of age, entered Mt Sinai Hospital on 
December 14, 1920 For a year there had been cough with slight expectoration 
There was some nasal obstruction which caused him to be a mouth breather 
About nine months before admission he began to suffer pain behind the sternum 
from the neck to the epigastrium on swallowing solids For three months he 
was obliged to wash down his meals with draughts of fluid on account of the 
presence of an obstruction I am indebted to Dr Sidney Yankauer for referring 
this patient to me, Doctor Yankauer having removed through the oesophagus 
a specimen which was pronounced by Doctor Mandlebaum to be carcinoma of 
the squamous cell type 

The Wassermann blood examination was reported as 4+ Further exam- 
ination by Doctor Yankauer failed to show the full extent of the tumor because 
the obstruction left a passage too small for his instruments to pass The general 
physical examination showed nothing remarkable The urine analysis was nega- 
tive The blood was apparently normal and belonged to Group II There had, 
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of course, been loss of weight, but the general nutrition had not greatly suffered 
The X-ray films brought by the patient when he entered the hospital were not 
satisfactory except to demonstrate an obstruction, which could be seen close to 
the dome of the diaphragm, and a narrow streak of barium running downward 
from the supposed location of the tumor, through the shadow of the diaphragm 
until it was lost below Fluoroscopically there was paitial obstruction, which 
was interpreted by the men of the X-ray staff as being just above the cardia 
It is best in these cases not to depend upon the fluoroscope alone, but to have good 



Fig 4 — Skin flap partly surrounding oesophagus and held in place b> a suture to the 
chest wall The two rubber tubes are left in place to act as retractors at the next step 

of the operation 

plates or films made taking in the entire chest so that the level of the tumor may 
be designated by the corresponding vertebra 

With a positive diagnosis of carcinoma of the oesophagus, probably low down 
and reported b} the X-ra}^ Department to be “ two inches above the cardra,” opera- 
tion was undertaken December 16, 1920 The anaesthetic, nitrous oxide-ether, was 
administered by Doctor Branower, Doctor Neuhof acting as first assistant, and 
Dr J Lawrence Jones House Surgeon as second assistant! \n intra\enous 

1 1 desire to acknowledge the conscientious attention, also, of the surgeons of rm 
House Staff, Dr L Mason Lyons having taken the place of Doctor Jones soon after 
the operation 
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injection of six grammes of sodium citrate in solution was administered by 
Doctor Hirsbfeld to reduce the coagulating time of the blood t 

The patient was placed on his right side, with his knees and hips flexed and the 
trunk bowed forward The bridge of the table was raised so as to cause a 
scoliosis with the convexity toward the left The incision was made from a point 
about one and a half inches to fhe left of the spine along the eighth interspace 
to the mid-axillary line, then downward and backward along the tenth rib, out- 
lining a skin flap with its pedicle posterior This flap was now dissected up 
together with the subcutaneous fat and here and there a bit of fascia and muscle, 
and turned back and wrapped in warm moist towels (See Fig i ) Five 



excellent drawings were finished from sketches made at the operation The 
artist is Dr J B Stenbuck, Senior on the House Staff of Mt Sinai Hospital 
Through the resulting wound area another incision was made upon the ninth 
rib, the greater part of which was subperiosteallv resected Beginning toward 
the back the pleura was dissected with the finger away from the posterior chest 
wall, and then forward from under the surface of the tenth rib, which was 

$A method of Dr Harold Neuhof See paper by Neuhof and Hirshfeld in New 
York Med Jour, Jan 15, 1921, vol cxm. No 3, p 95 
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divided posteriorly close to its angle, after it had been freed from the underling 
pleura With the pleura peeled away and the lung pushed forward with it, 
the structures in the posterior portion of the thorax w f ere exposed and easily 
recognized (F^gs 2 and 3) The* first important landmark w r as the great 
splanchnic nerve and the next the descending aorta from which the pleura 
separated easily A stomach tube was passed through the mouth into the 
oesophagus down to, and finally through, a resistance (at the level of the tumor) 
which had been quite easily overcome, then on into the stomach The oesophagus 
below the tumor was thus rendered palpable as it lay anterior to the aorta drawn 
forward by its connection with the pleura much as the ureter is drawn forward 



Fig 6 — Skm flap cut through and rolled over a rubber tube toward the tip of 
the flap A D is the pedicle of the flap now no longer a part of it B and C 
are the upper and lower oesophageal openings bridged by the tube 

with the peritoneum No tumor w ? as felt as far down as the opening through 
the diaphragm, w^hich, by the way, w r as exposed with ease, and the opening 
explored with the finger A portion of the eighth rib was now freed from the 
pleura and a short resection done Then the seventh and sixth ribs were dmded 
posteriorly, also extrapleurally, and the rib separator introduced retracting the 
entire wound, especially the upper portion The lower part could be exposed 
even without the rib spreader Now the tumor could be distinctly felt as a fusi- 
form enlargement of the oesophagus about three inches below the arch of 
the aorta and extending upward to about one and a half inches below the arch 
The oesophagus was isolated and the right pneumogastric nerve freed from it, 
dividing the branches with scissors so that the nerve lay on the posterior wall of 
the chest Following the advice of Torek this nerve had been anesthetized with 
five per cent cocam solution on a pledget of cotton The left \agus was not seen 
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It was probably separated bluntly from the oesophagus during the freeing of this 
structure from + he pleura A thin rubber tube was now passed around the 
oesophagus above the tumor and another below it, these tubes acting as suspension 
ligatures so that the oesophagus with its tumor was nicely exposed, making 
a beautiful demonstration for spectators The skin flap was now placed in posi- 
tion, lying between the vagus and the gullet, its cuticular surface being next to 
the oesophagus and its terminal portion being turned around the viscus so as to 
form a trough of skin to be completed into a tube by the division of the pedicle 
of the flap at another time The skin flap was held in position by a suture of 
silk running from the tip of the flap to the inner part of the chest wall (Fig 4) 
Thus far the pleura had remained intact, but now an additional portion of the 



Fig 7 — The tumor CEsophageal segment laid open The line below is the natural size 

eighth rib was resected and there occurred an accidental tear about one-half 
centimetre square The lung which had been sliding smoothly against the inner 
side of the pleura changed its appearance the moment a little air entered, but the 
opening was quickly and completely closed by catgut sutures Three heavy 
chronncized catgut stitches placed pencostally between the tenth and eighth ribs 
approximated what remained of these ribs, and the anterior part of the wound 
was closed by suturing the divided muscles, the posterior portion remaining open 
Dressing — The pleura was covered with a large piece of rubber dam extend- 
ing down as far as the oesophagus which, with its partially surrounding skin 
flap, lay at the bottom of the wound in its normal position The remainder of 
the wound was lightly packed with gauze so as not to make pressure on the flap 
No bandage or binder was used, the dressing being held in place by adhesive strips 
There was no shock following this extensive procedure The patient lay 
comfortably on his right side There was some mucus in the trachea, but the 
man was strong and easily able to expel it He swallowed better than before 
the operation, possibly because of the dilation by the stomach tube His highest 
temperature was about 102°, his pulse 112, but always strong 

My next note is December 23rd, one week after the operation The gauze 
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had been removed and replaced and the rubber dam had been taken out a da) or 
two before The tongue of skin flap which surrounded the oesophagus was 
slightly discolored, but only about one-half inch at the tip finally necrosed 

December 29th, the wound looked well and granulation had begun The 
cough had persisted with about two ounces of expectoration in twent\-four 
hours Later it completely disappeared 



Fic 8 -X-ray m oblique position about three months after the operation 
Ihich barium mixture The arrow points to the new oesophagus (the part 
made from the stun flap) This part is partialh empt> Note structure 

above it 

December 29th, thirteen da\s after the operation, swallowing became increas- 
ingly difficult, so it was decided to perform the second step without delay 
A hypodermic of one-fourth gram of morphine and one-one hundred and fiftieth 
gram of atropine was administered and the patient taken to the operating room 
Doctor Neuhof and Dr Ira Cohen assisted at this stage, and we were glad to 
have Doctor Torek present as a spectator There w r as no anaesthesia either local 
or general, and the patient sat up across the table bending forward and making 
no complaint throughout Granulating adhesions between the ends of the se\ered 
ribs were broken down with the fingers and large blunt retractors were used to 

(X-ra>s from the Radiographic Department, Mt Smai Hospital, Dr Leopold Jaches, Director) 
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expose the depths of the wound Adhesions had taken place between the 
oesophagus and the underlying structures and even between the oesophagus and 
the edges of the skin flap It was easy to find our way, however, because of the 
long rubber tubes which had been left around the oesophagus at the close of 
the previous operation The entire oesophagus was covered with healthy granu- 
lations, but the tumor was still both palpable and visible in spite of this 

The oesophagus was entered with scissors just above the tumor and an 



Fig 9 — Fi\e months after operation, The wound is healed X-ray m oblique 
position, with thick barium mixture The stricture has been dilated The 
arrow points to ne^ oesophagus 

incision was made transverselv below it With one blade of the scissors in the 
lumen, the oesopfiageal canal was opened m a sagittal direction so that the finger 
could be inserted for exploration The tumor limits were easily made out, the 
cross section of the gullet above was completed, the diseased segment drawn 
with forceps out of the trough of skin, and the resection completed below An 
immediate examination of the specimen showed that we were well beyond the 
limits of the growth, but to make doubly sure a small segment abave this was cut 
away with the scissors Hemorrhage was slight, no vessels being caught and no 
spurters seen There v as a little oozing in the upper portion of the wound The 
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Fig io — - \ red rubber stomach tube has been passed b\ the patient In this 
oblique position the canal appears fairly straight 

skm flap had already formed a trough and the mediastinum was sealed off bv 
it and by granulation tissue A “ T 9 tube had been prepared, the cross-bar of 
which was to enter the upper and low r er portions of the oesophagus while the 
upright protruded from the wound for feeding This pro\ed impossible, however, 
because the injected fluid went m both directions and regurgitated from abo\c A 
swallow of w f ater at once demonstrated that there would be escape alongside of 
the tube m the upper segment of the oesophagus The whole wound was lighth 
packed with gauze and the patient sent to bed in splendid condition His color 
was good, his pulse strong and there was a smile on his face \bout one and a 
half hours later, howexer, it was found that he had bled coasiderablx from a 
small arterx m the upper segment of the oesophagus Retractors exposed the 
depths of the wound and the xessel was caught b\ Doctor Xeuhof with a clamp, 
which was left m place Although the pulse had risen to 120 and the patient 
was pale and somewhat shocked from the loss of blood his condition was not 
desperate A second dose of sodium citrate was gnen b\ Doctor Hirshield 
subcutaneoush , this time although all the bleeding had ceased since the xesstl 
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Tig ii — Antero posterior view at same sitting as Fig io Note bend in 

oesophagus 

had been clamped A few hours later the pulse-rate had receded to n 6 and there 
was great improvement Still not wishing to omit any precaution, I requested 
that a transfusion be performed, and this was done by Doctor Ottenberg, 
who injected 500 cc of blood by the citrate method From that time on the 
patient never gave us a moment s anxiety so far as danger to his life was 
concerned Two days after the operation he was able to sit up during the 
dressing and the clamp came away without mishap The “ T ” tube having pro's ed 
useless was replaced by a stomach tube, passed through the wound into the lower 
segment of the oesophagus, and thus he was fed with the aid of a funnel and 
without regurgitation (Fig 5) Another tube, its lower end tied off with a 
string, was passed into the upper segment of the oesophagus for about five 
inches and left there to maintain patency Five days after resection the wound 
was nicely granulating and a full-sized stomach tube passed through the mouth 
appeared in the wound 

About four days later a distinct, though slight, contraction was noted at 
the opening in the upper segment of the oesophagus An Einhorn tube was placed 
in the stomach through the mouth, and through this the patient was fed for several 
weeks, milk, egg, and sugar being injected with a syringe 

January 12, 1921, I cocainized the pedicle of the skin flap and divided it at 
the angle nhere the flap dipped into the chest It was then dissected away from 
the inner part of the chest wall and turned over the oesophagus so as to form a 
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rude tube (Fig 6) It was hoped that the entire wound would now fill with 
granulations and that the case would soon be ended The flap, howe\er, pnrsed to 
be most obstinate in its tendency to return to its normal position During the next 
few w^eeks it had firmly adhered to the chest w>all three times in spite of e\cry 
effort to hold it m place with sutures and packing until finally I was forced to 
let it have its way for the time being 



Fig 12 — -Wound healed after plastic operation 

On January 26th, the granulations looked a little flabb} and anti-s\pluhtic 
mixed treatment w r as begun When the patient swallowed a glass of water about 
four drams of the six ounces entered the stomach 

February 8th, the mixed treatment had been followed b> an implement in 
the appearance of the wound For the next few w r eeks the patient was fed 
entirely by mouth, the Einhorn tube having been removed and replaced b\ a large 
tube, forty-four calibre, W'hich was passed through the w f ound into the openings in 
the oesophagus so as to bridge the gap and w r as kept from slipping into the 
stomach by a stout silk ligature wdnch emerged at the margin of the wound and 
was strapped to the patient’s back Through this tube he was able to take fluids 
and semi-solids by mouth, and I hoped that wdien granulation should ha\ e closed 
the defect that the tube might be removed by \va> of the mouth through the 
cesophagoscope Some da’vs later, how r e\er, this tube became disarranged and the 
patient strangled and w T as distressed so that it had to be remold through the 
wound The man w r as rapidly gaining in weight and his general appearance be- 
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came “normal His wound was packed with rubber dam several times a day 
which stopped the opening in the back so that he now took all his nourishment 
by mouth, liquids and semi-solids, with but little leakage, and I thought we were 
on the last lap of this trying surgical contest It soon became evident, however, 
that obstruction at the end of the upper oesophageal segment was increasing and it 
was more and more difficult to pass bougies Evidently, too., there w'as a tortuosity 
in the new oesophagus, and this was later demonstrated by the X-ray (Figs 
8, 9 and n) Doctor Yankauer dilated the upper opening wuth the aid of the 
oesophagoscope, but the straight instrument could not be made to pass into the 
stomach Meantime the external wound w r as allowed to close until only a small 
fistula, say about twelve French, persisted, the remainder having cicatrized firmly, 
but because of the increasing difficulty in passing bougies from the mouth to the 
stomach I felt that it would be necessary to reopen the ^ wound, so^ on March 31st, 
without anesthesia, this w^as done The new oesophageal lining was exposed by 
cutting through the posterior line of union which proved to be tough and cica- 
tricial It was with great reluctance that I sacrificed the skin union so long 
and anxiously awaited 

The cutaneous lining of the oesophagus w r as wffiite and looked normal, although 
111 the neighborhood of the external wound there w r as dermatitis and excoriation 
evidentl} from the presence of decomposing food The finger in the wound 
detected the upper and lower oesophageal apertures, the lower easily admitting the 
index finger, the upper being much contracted It is possible that this phenomenon 
might be accounted for by disturbance of the nerve supply to the low r er segment 
A silk string was swallowed by the patient and a tightly fitting rubber tube w 7 as 
drawn through the upper segment of the oesophagus and left there to stretch 
the stricture for twentv-four hours, a small stomach tube being inserted through 
the cardia for feeding Although there was good dilatation by the tube, con- 
traction again occurred in spite of the daily passage of instruments The condition 
was enough to tr> one s patience to the utmost and I began to hear hints that 
a gastrostomy might simplify things This it certainly w r ould have done for it 
w r ould have permitted the easy dilatation of the strictures with bougies tied to a 
sw r allow r ed string emerging at the gastrostomy wound But I had set my heart on 
completing the case without opening the stomach Finally, I w r as persuaded by 
Doctor Neuhof to reopen the would and to expose the upper and lower orifices 
to inspection, dealing with them as might appear necessary Accordingly I did 
this on April 28th, without general anaesthesia, but using a little cocain locally 
With retraction there was perfect exposure of the two apertures Both had united 
nicely with the skm, but the upper was a mere slit with a tough cicatricial ring 
forming a collar about it With a probe-pointed bistour> several radiating in- 
cisions were made until the largest sized bougie, about No 50, could be passed 
without difficulty The lower opening w f as treated in the same manner and for 
the same reason, although the contraction here had been slight A piece of the 
contracted skin was removed for microscopic examination It showed nothing 
remarkable 

The patient then began to pass a No 45 stomach tube himself, and I felt the 
time had come to close the thoracic wound O11 May 5th, I performed, in general 
anesthesia, what I hope will be the final operation in this case Thoroughly de- 
nuding the edges of the vertical wound m the new oesophagus, I closed it with inter- 
rupted chromic gut sutures, leaving a small opening below I then dissected up the 
skm of the back, forming two flaps, one on each side of the wound, and sutured 
them together 

On May nth, healing had so far proceeded that the patient swallowed liquids 
naturally and without losing a drop Four times a day he passed a No 45 
stomach tube He could take ordinar} food made into a mash or after thorough 
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mastication The wound had healed soundly m the depths and there remained 
but two small flat granulating areas on the back where the flaps had been slid at 
the last operation He was discharged otherwise apparently well on May 19th 
It is intended that he shall pass the bougie several times a day for the greater 
part of a year or until there is reason to believe that the cicatrix will no longer 
contract Davis F. was an ideal individual for pioneer work If he was nervous 
he never showed it, and he cooperated in every possible way, enduring pain and 
great discomfort without complaint Also, he evinced in a detached way keen 
interest m the outcome of his case 

The history of this case is that of my first completed operation of extra- 
pleural resection of the oesophagus without gastrostomy, and I believe it is 
the first in medical history Four other patients upon whom I have made 
exploratory mediastmotomies for carcinoma of the oesophagus died and in 
every case the tumor had extended beyond the oesophagus Three of the 
deaths were caused by infection of the mediastinum through injury to the 
diseased oesophagus while attempting to isolate it In the fourth, that of 
Mrs U , I have not been able to explain satisfactorily the operative death, 
although reference to the post-mortem notes will show that the case was 
inoperable Abstracts of the four histories follow 

Case I — R A , male, fifty-six yeas of age, entered Mt Sinai Hospital, Oc- 
tober 14, 1919 “ For a number of months there had been vomiting and regurgi- 

tation of solid food immediately after swallowing until finally only water could 
be taken by mouth ” The patient was cachectic and emaciated, with rales at both 
bases The stomach tube was obstructed 45 cm from the teeth X-ray examina- 
tion showed complete obstruction at the lower and middle thirds of the oesophagus. 
October 30, 1919, a Witzel’s gastrostomy was performed by Doctor Neuhof 
Specimen removed by Doctor Yankauer through oesophagus Reported by Doctor 
Mandlebaum “ squamous-cell carcinoma ” Mediastmotomy was done on Novem- 
ber 13, 1919, b\ me Intratracheal amesthesia by Doctor Branower The long pos- 
terior eighth interspace incision was made and the eighth, ninth and tenth ribs were 
divided behind their angles Owing probably to previous pleurisies there was com- 
plete obliteration of the left pleural sac by adhesions This facilitated the opera- 
tion The flap of chest wall made by the incision just described was turned 
down and the aorta easily exposed for at least eight inches The oesophagus 
was located with a bougie passed through the mouth and the tumor was easily 
reached It was much larger than expected and was adherent to the pericardium 
and lower part of the left lung The lower limit could not be ascertained because 
the growth seemed to pass through the diaphragmatic opening The adherent 
lung w’as divided between ligatures and the oesophagus above the tumor was 
mobilized after cocamization of the vagus Pus was encountered close to the 
tumor and the operation abandoned The wound was closed with drainage 
posteriorly No shock followed the procedure Two days later the v r ound was 
dressed, the patient sitting up m bed without assistance There was infection, 
however, from the suppurating tumor and death occurred four or five days after 
the operation No autopsy 

Case II — John F, aged fifty-six, had had great difficulty in swallowing 
solids for only six weeks When he was admitted to Mt Sinai Hospital there 
was extreme emaciation and the X-ray showed oesophageal obstruction opposite 
the seventh dorsal lertebra with a filling defect extending downward for three 
inches and with dilatation above There was inequality of the pupils but the 
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Wassermann test was negative On June 24, 1920, Doctor Neuhof assisting, 
and Doctor Branower administering the anaesthetic by the intrapharyngeal method 
with ether, I operated A long seventh interspace incision curved downward 
posteriorly over the eighth, ninth and tenth ribs The eighth rib was resected 
subperiosteally and the ninth and tenth nW divided posteriorly through the perios- 
teum, the finger holding the pleura off from the ribs The pleura was then 1 
further stripped away exposing the posterior mediastinum, but it was wounded 
in several places and not sutured The exposure was excellent with the aid of the 
rib spreader and the neoplasm was easily found There was an infected gland, and 
considerable time was spent in dissection The tumor was firmly adherent to the 
aorta and the operation was discontinued In dissecting the oesophagus with the 
stomach tube in place the musculature of the wall was injured so that the 
tube was clearly seen through the mucosa and eventually it was shown that 
infection took place here The wound m the chest wall was closed by suture, 
the skin being left open There was but little shock and two days later the 
patient swallowed fluids better than before, owing to the stretching of the 
oesophagus by the stomach tube After that, however, general wound infection 
rapidly progressed and he died a few days later 

Case III — Samuel R , sixty-eight years of age, entered Mt Sinai Hospital 
March 2, 1921 He had had “dropsy” thirteen years before For two and a 
half months there had been regurgitation of food with difficulty in swallowing 
and with pain in the epigastrium and lower sternal regions The patient was 
obviously old and emphysematous The X-rays showed almost complete obstruc- 
tion of the oesophagus near the stomach March 3, 1921, gastrostomy was 
performed by Dr Ira Cohen, Adjunct Surgeon Pneumonia followed, although 
local anaesthesia had been employed Then there was a double suppurative paro- 
titis which finally yielded to massage At last, on April 4, 1921, it was considered 
safe to perform the mediastinal operation Nitrous oxide and ether anaesthesia 
Because of the complete obstruction in this case continuous suction was carried 
out with a small-sized oesophageal tube which was inserted as far as the stricture 
To make the suction more effective a dozen perforations were punched out of the 
wall of this tube The object of this suction was to get rid of the fluids which 
might have entered the oesophagus, gradually filling it up to a point of overflow 
and causing aspiration pneumonia The long flap was isolated, and the first 
steps of the operation were similar to those described in the successful case 
The pleural cavity was unavoidably entered in several places, the operation pro- 
ceeding, however, under intrapharyngeal insufflation Two ribs above the ninth, 
and also the tenth rib, were divided posteriorly, the pleura being here easily 
stripped away Working upward, now, I was surprised to see the entire posterior 
pleura as far as the mid-axillary line fall away from the costal and mediastinal 
chest wall The pleura, however, was as fragile as wet tissue? paper and was 
torn many times The aorta and great splanchnic nerve were seen, the (Esophagus 
palpated, and the tumor easily found The upper limit was sharply marked 
about two inches above the diaphragm, but the lower limit was not reached, 
although it was believed to be above the diaphragm While attempting to isolate 
the normal part of the oesophagus the right pleura was suddenly entered There 
was a sound of rushing air, but the opening could not be seen The heart’s 
action became very irregular, the patient turned cyanotic, respirations were shal- 
low, and at last it looked as though the man were dead Thinking that the car- 
diac collapse was perhaps due to vagus disturbance, a pledget of cotton with five per 
cent cocam solution was placed for a few moments in the wound over the nerve 
and the wound in the chest fully closed To my surprise the patient gradually 
recovered so that he left the table in good condition About forty hours after 
the operation, however, he sank and died 

274 



CARCINOMA OF THORACIC (ESOPHAGUS 


The post-mortem inspection showed that the tumor had invaded the stomach, 
although that had not been ascertained at the time of gastrostomy The right 
pleura had been entered and contained air and bloody serum Death was 
apparently due to cardiac disturbance caused by pneumatic and circulatory changes 
in both chests Pathological report of tumor by Doctor Mandlebaum was 
“adenocarcinoma with pearl formation” 

Case IV — Mrs L U, forty-four years of age, had suffered from palpi- 
tation and dyspnoea on exertion for several years She had also bad an attack 
of oedema of the extremities seven months before I saw her She entered Mt 
Sinai Hospital on April 12, 1921, with a temperature of ioi° F y pulse 84 and 
respirations 24 For six months there had been dysphagia and vomiting and loss 
of weight There was much pain in the chest on deglutition The patient was 
badly nourished and poorly developed There were rales at the left apex with 
slight dullness There appeared to be some cardiac enlargement with a systolic 
murmur at the apex The spleen was palpable The urine showed nothing 
abnormal By the X-ray there was great narrowing of the oesophagus at the 
level of the seventh dorsal vertebra with a defect below The patient could 
take the thick barium mass, but it passed through the stricture slowly On 
April 13th, by cesophagoscopy, Doctor Kaempfer removed a tiny specimen which 
twenty-four hours later was reported by Doctor Mandlebaum as probably carci- 
noma, though the specimen was hardly sufficient for complete examination 
Bleeding had greatly embarrassed the cesophagoscopy but Doctor Kaemper said 
that inspection strongly suggested carcinoma 

On April 14th operation was performed Doctor Branower administered 
nitrous oxide and ether by the mtrapharyngeal method and Doctor Neuhof 
assisted at the wound A perforated stomach tube with suction was used to keep 
the oesophagus free from secretion The skin flap was made as m the first case, with 
its midline along the seventh rib, and about five inches of this rib were then resected 
subpenosteally and the pleura peeled away without injuring it The sixth, 
fifth and fourth ribs were divided near the spine, and later the eighth rib as 
well The great splanchnic nerve and the aorta were plainly visible The tumor was 
found Its upper limit was about one and a half inches below 1 the aortic arch, 
but its lower limit was not palpable No instrument could be passed through 
the stricture to facilitate the identification of the lower oesophagus The upper 
part of the growth was firmly adherent to the aorta and it was peeled away 
with difficulty, this procedure being preceded by cocaimzation of the vagus It 
looked as if small portions of the tumor remained adherent to the aorta 
Further dissection showed that the growth could not be freed from the pleura, 
so, fearing that I might wound the already eroded oesophagus, the operation was 
abandoned, though I hoped that it might be completed at some future time The 
patient died, however, thirty-three hours after the operation, after a period of 
deep cyanosis with loud rattling in the trachea 

The post-mortem examination through the wound showed a large ulcerating 
carcinoma which had completely and widely perforated the oesophagus and was 
on the point of entering the pleura, indeed there were pleuritic adhesions here 
with a few flakes of fibrin and a minute quantity of turbid exudate 

From the experiences outlined m this paper, together with six other cases 
of transpleural exposure of the oesophagus with one recovery, a patient with 
cesophagospasm which was later dilated (Annals of Surgery, vol 64, 1916, 
p 94), I have reached the following conclusions 

1 That transpleural resection of the oesophagus has a forbidding 
mortality 
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2 That fatal infection follows the primary opening of the oesophagus 
within the mediastinum 

3 That it is feasible to make an extrapleural exposure of the posterior 
mediastinum large enough to permit the operator to see clearly and to work 
safely with both hands in the wound 

4 That resection of the oesophagus in the posterior mediastinum can 
be done by dividing the operation into two stages At the first the oesophagus 
is freed from its attachments and the mediastinum is sealed At the second, 
ten to fourteen days later, the resection is performed * 

5 This procedure deserves a fair trial by thoracic surgeons 

OPERATIVE PROCEDURES AND SUGGESTIONS FROM THE LITERATURE 

DORSAL MEDIASTINOTOMY 

Nasiloff (Vratch, 1888, No 25) resected the third to sixth ribs on cadavers to 
expose the mediastinal portion of the oesophagus extrapleurally 

Quenu and Hartmann, working on cadavers, did subperiosteal resection of por- 
tions of the third, fourth and fifth ribs 

Potarca discusses which is the better side for approach 

Bryant builds a quadrilateral flap The middle rib of the flap is entirely resected 
The other ribs temporarily resected (Experimental only ) 

Obalinski discusses the side of approach 

L Rehn builds a large skin and muscle flap from the spinous process of the third 
to ninth dorsal vertebrae Resects several ribs 

Von Hacker discusses side approach, as also Bourienne 

Note — The first experiments on animals were made by Nasiloff After tins a 
number of surgeons operated not only upon dogs and human cadavers, but also upon 
the living human subject 

Rehn, Llobet, Tuffier, Faure, Kuttner also tried these methods, but none of 
their patients survived , all the operations were extrapleural 

CESOPHAGOPLASTICS (NOT RESECTIONS ) 

Wullstein, 1904, mobilized a piece of jejunum far enough under the skin of the 
thorax to complete an oesophago-jej unostomy with the upper end of the oesophagus 
(An external plastic No resection of the oesophagus) Deutsche med Wochenschr, 
1904, No 20 

Roux, 1907, oesophago-jej uno-gastrostomy Semaine Med, 1907, iv 
Herzen emplojed a modified Roux method and reported a success He shortened 
the path of the jejunum by a slit through the mesocolon and gastrocolic and omentum and 
brought the gut up through this to the subcutaneous chest (Anterior ) 

Bircher, 1894 and 1907, connected the oesophagus in the neck with the stomach 
though a tube made of cutaneous tissue, an cesophago-dermato-gastrostomy A fistula 
formed, as was also observed by Payr in a similar operation Centralbl f Chir , 1907, 
No 51 

Esser, 1917, tunnelled a path in the subcutaneous tissue and used Thiersch grafts 
The grafts were put around a glass tube (No note of end results ) 

Keeling, 1914, used the transverse colon CEsophago-colo-gastrostomy (Failure ) 
Centralbl f Chir, 1913 

Lexer, 1911, combined various types (Esophago-dermato-jej uno-gastrostomy, or 
cesophago-dermato-colo-gastrostomy 

*The only patient whose case was operable and upon whom both steps of the 
operation could be done recovered Case of Davis, F , page 4 
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Hirsh, 1911, used a pedicled flap made from the entire thickness of the anterior 
wall of the stomach 

Jianu, 1912, made a flap of the greater curvature of the stomach containing the left 
gastroepiploic artery 

Rehn and Ropke proposed making use of the stomach plus the healthy distal 
stump of the oesophagus, after resecting it m the middle (Modification of Jianu ) 

First, v Fink, then Enderlen and Hotz, mobilized the stomach, closed the distal 
portion of the duodenum, did a gastroenterostomy, then brought the duodenal end of 
the stomach subcutaneously into the chest wall 

Kirschner mobilized the entire stomach and brought it up into the anterior chest 
wall subcutaneously, making a gastrostomy opening in the chest, then connecting the 
stomach with the cervical portion of the oesophagus (Kirschner’s article reviews to 
1920 the work in oesophagoplasty ) 

Hofer and Kofler, 1917, built a skin flap with its base at the vertebral column, and 
later made a tube of oesophagus This work was done on the cadaver only * 

Budde, I92r, built a tube of skin fascia and muscle around a glass rod, then im- 
planted the tube between the cut ends of the oesophagus extrapleurally This was done 
on the cadaver 

Faure, Llobet and Tuffier all attempted to resect the oesophagus extrapleurally, 
but failed 


OTHER PROCEDURES 

Jianu-Ropke Gastrostomie und CEsophagoplastik Deutsche Ztschr f Chir , vol 
cxvm, s 383, 1912 A tube was fashioned from the greater curvature of the stomach 
but left attached at the fundus, this tube being brought up under the skin almost as high 
as the clavicle An end-to-end anastomosis with the upper end of the oesophagus 

Kirschner Four cases Two for stricture One, an oesophago-gastroplasty for 
stricture, alive and well The second, a stenosis of the oesophagus with lung abscess, 
died of lung complications and infection fourteen days after operation There were two 
cases of carcinoma of oesophagus The first, incision in the seventh left intercostal 
space Intrapleural Inoperable because of metastases The second patient died of 
mediastimtis 

Halsted Jour Exp Med, 1909, 373-391 (Work on thoracic aorta) Trache- 
otomy — insufflation of lung Incision in seventh interspace Rib spreader used 

Enderlen made a rectangular flap with its base to the spinal column from the 
spinous process of the third to the ninth dorsal vertebrae and extending to the mesial 
aspect of the scapula All soft parts were divided down to the ribs and turned back 
The periosteum was dissected away from the ribs, and pieces of rib, 10 cm m length, 
were resected 

Henle and Enderlen operated for removal of foreign bodies — dorsal mediasti- 
notomy Henle’s patient died nine days post-operative Enderlen’s patient was dis- 
charged cured after nine months 

Note — No surgeon operating for non-cancerous stricture of the oesophagus 
attempted resection All made use of external cesophagogastrostomy or some other 
complicated procedure 

SOME CONTRIBUTIONS TO THE SURGERY OF THE CESOPHAGUS AND 

POSTERIOR MEDIASTINUM 

Ach Beitrag zur CEsophagus Chirurgie Verhandl d deutsche Gesell f Chir , 1913, 
vol xln, p 260 

* This suggestive work was unknown to me when I devised my operation The 
periodical in which it was published (Munch med Woch , 1917, No 34) is not yet 
available to me (H L ) 
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Ach Beitrage zur Osophaguschirurgie-Habilitationschrift, 1913 
Baumgarten Extirpation de l’oesophage thoracique pour cancer a l’aide de la Respira- 
tion artificielle Presse med , 1914, vol xxn, pp 34-36 
Bengolea Radical Resection of CEsophagus for Carcinoma Surg , Gynec and Obst , 
1919, vol xxi\, p 413 

Bircher E111 Beitrag zur plastichen Bilding ernes neuen Osophagus Zentralblt f Chir , 
1907, s 1479 

Bornhaupt Zwei geheilte Falle von totale Osophagusplastik Arch f klin Chir, 
1918, vol cxi, pp 315-333 

Bryant The Surgical Technic of Entry to Posterior Mediastinum Tran Amer Surg 
Assn , 1895 

Budde Zur Frage des platisches Ersatzes schleimhautbekleiditer Rohren (1) Urethra 
vinlis (2) Osophagus Deutsche Ztschr fur Chir , 1921, p 161 
Ders Die Chirurgie des Brusttheils der Speisrohre Beitr z Klin Chir , 1905, s 405 
Ders Vollstabdiger Ersatz der Speisrohre Munch Med Wochenschr , 1911, s 1548 
*Enderlen Ein Beitrag zur Chirurgie des hinteren Mediastinum Deutsche Zeitschr 
fur Chir, 1901, s 441 

*Enderlen Beitrag zur Osophagus chirurgie Ztschr f d Ges exper Med , 1 914, 
vol 111, pp 108-121 

Esser Sogennante totale Osophagusplastik aus Hautlapen nach Thiersch ohne Ver- 
wendung von Darmschlinge Deutsche Ztschr f Chir, 1917, vol cxlm, pp 403-410 
Faure Presse med, 1903, 14 mai Gazette des hop, 1902, Nr 144, 1903, Nr 14 
Frangenheim Zur Frage der Osophagusplastik Arch f Klin Chir, 1911, Bd xcv, 
s 684 

Fromme Ueber totale Osophagusplastik mittels Haut-Dickdarmschlauchbildung Zen- 
tralbl f Chir , 1919, vol xlvi, p 326 
Halsted Jour Exp Med , 1909, vol xxxiv, pp 373-391 

Herzen Eine Modifikation der Rouxschen Osophago-jejunostomie (CEsophago-jeju- 
nostomy ) Zentralbl f Chir , 1908, Nr 8 

Hirsch Plasticher Ersatz des Osophagus aus den Magen Zentralbl f Chir, 1911, 
Nr 48 

Hofer Studien ueber Resektion des Thorakalen Osophagus Berlin klin Wchnschr , 
1917, vol lxiv, p 1097 

Hohmeier and Magnus Experimente zur Osophagus-chirurgie Zentralbl f Chir, 
1913 , Nr 30, s 1175 

Jianu Gastromie und Osophagoplastik Deutsch Ztschr f Chir, 1912, Bd cxvm, 
s 383 

Jianu Ueber Osophagoplastik Deutsche Ztschr f Chir 1914, vol cxxxi, pp 397-403 
Keeling Osophagoplastik mit Hilfe des Querkolon Zentralbl f Chir, 1911, Nr 36 
*Kirschner (Esophagus chirurgie Arch f Klin Chir , 1920, vol xxiv, p 606 
Lexer Osophagusplastik Deutsche Med Wochenschr , 1908 
Lilienthal Annals of Surgery, 1916, vol lxiv, p 94 
Llobet Rev de Chir, 1900, Nr 11 

Meyer, Willy Der Osophaguskrebs Chirurgie, Arch f Klin Chir, 1913, Bd C 
Heft 3 

Meyer, Willy (Esophagoplasty JAMA, 1914, vol lxn, pp 100-105 
Meyer, Willy Further Experience with Resection of CEsophagus for Carcinoma 
Surg, Gynec and Obst, 1915, vol xx, pp 162-170 
Nasiloff Vratch, 1888, No 25 
Obalinsxi Wiener Klin Woch , 1896, No 50 
Potarca These de Bucharest, 1893 

Quenu and Hartmann Bulletins et memoires de la Societe de Chirurgie de Pans 
T vol xvn, p 82 
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Ranzi Ueber totale t)sophagusp!astik Wien klin Wchnschr, 1919, vol xxi, p 247 
*Rehn, E Osophaguschirurgie 1914 

Rehn, E Operationen an dem Brustabschnitt der Speiserohre Arch f klin Chir, 

1898, s 733 

Ropke Ein Neues Varfahren fur die Gastrostomie und Osophagoplastik Zentralbl f 
Chir , 1912, Nr 46 

Roux L’QEsophago-jejunogastromose, nouvelle operation pour retrecissement mfran- 
chissable Semaine med , 1907, Nr 4 

Sauerbruch Ueber die physiologischen und physikalischen Grundlagen bei mtrathora- 
kalen Eingnffen in meiner pneumatischen Kammer Verhandl d deutsche Ges f 
Chir, 1904, s 105, 11 

Stieda Osophagusplastik Arch f Kim Chir, 1913, vol cn, pp 904-922 
Torek The First Successful Resection of the Thoracic Portion of the (Esophagus 
for Carcinoma JAMA, 1913, vol K, No 20 
Torek The Operative Treatment of Carcinoma of the (Esophagus Annals of Sur- 
gery, 1915, lxi, 385-405 
Tuffier Semaine med, 1903, Nr 19 

Unger Zur Chirurgie des Osophagus in Thorax Berlin Klin Wchnschr , 1913, vol 1 
pp 290-292 

Unger Zur Chirurgie des intrathorakalen osophagus Carcinoms Arch f Klin Chir , 
*9*5/ vol cvi, pp 31-47 

Von Hacker Ersatz der Speiserohre durch antethorakale Haut-Dickdarmschlauch- 
bildung Deutsche med Wchnschr , 1914, vol xl, p 991 Arch f Klin Chir , 
1914, vol cv, pp 973-1018 

Wullstein Zur plastischen Bildung ernes ueues Osophagus Zentralbl f Chir, 1908, 
s 233 

* The four references with the asterisk practically cover this field 
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CERTAIN PROBLEMS CONCERNING FRACTURES OF BONE* 

By Charles L Scudder, M D 
of Boston, Mass 

Our problems to-day have been the problems of the ages Listen to what 
the wise Greek surgeon, Hippocrates, said in 400 b c in writing of fractures 
“ I know physicians who have the reputation of being skilled in giving 
the proper positions to the arm m binding it up after fracture, while m reality 
they are only showing their ignorance But many other things in our art are 
judged of m this manner, for people rather admire what is new, although 
they do not know whether it be proper or not, than what they are accus- 
tomed to, and know already to be proper, and what is strange, they prefer 
to what is obvious ” “ And,” Hippocrates continues, “ I must now state 

what the mistakes of medical men are, which I wish to unteach,” etc 

Under the term Fractwes of Bone I would eventually, when ideal con- 
ditions obtain, include the following 

Fracture of the skull, protector of the brain , 

Fracture of the spme, so adequately shielding the cord from injury , 
Fracture of the thorax, with possible damage to the contained pleura, 
lung, and heart , 

Fracture of the pelvis, containing abdominal organs sometimes seriously 
damaged , 

Fracture of the long and short bones of the upper and lower extremities , 
Fracture of the articular surfaces of all joints, 

Gunshot fractures of the skeleton , 

Open or compound fractures, potentially infected wounds , 

All dislocations 

It will not be forgotten that associated with these fractures there may be 
contused and lacerated wounds and there may be sprains of joints, distant 
from the apparent injury Shock may be present, slight or serious In 
addition, damage to muscles, to single nerves or nerve plexuses, to tendons, 
and to important blood-vessels, may complicate the situation 

There are certain problems necessarily included in this group of injuries 
which are not altogether settled, viz (a) the process of repair of fractures , 
( 5 ) the causes of unumted fractures, (c) the treatment of unumted frac- 
tures, ( d ) the repair of pathological fractures, (e) the proper handling of 
crushed fractures , (/) the treatment of malumted fractures 

This conception of the surgery of fractures, therefore, is seen to cover 
pretty completely traumatic surgery A complete general surgical training 
and the ability to exercise that sound judgment which comes with experience 
is obviously necessary for the man who is to handle well the many difficult 
situations which may arise in any case The task is a large one 

*Read before the American Surgical Association, June 14, 1921 
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Fiactuies of the Long Bones — The older methods (rigid bone methods) 
of treating fractures By “setting” the fractured bone, by the use of 
splints and plaster of Pans for fixing the “ set bones ” , by holding the joints 
immobilized above and below the fracture, by keeping tightly constricting 
and compressing splints and bandages on the fractured limb for weeks, the 
soft parts, the skin, nerves, vessels, and muscles all being left without care — 
these methods are abominable and should not be tolerated to-day Good 
results under this ancient regime did occur — often obtained m spite of treat- 
ment, not because of it 

The principles underlying present methods of handling fractures of the 
long bones 

The French massage treatment advocated, practised, and taught in cases of 
fracture by Lucas Championiere and his pupils, notably Mennell in London 
The extension and counter-extension method advocated by Bardenheuer, 
of Cologne, and consistently followed by several English surgeons (notably 
Sir Robert Jones) and by American surgeons Extension and counter- 
extension thus used requires careful supervision, a nice discrimination in its 
application, and permits supported active movements of the joints adjacent to 
the fractured bone at an early date and continuously throughout treatment 
The direct bony traction of Codivilla in Italy, of Stemman in Switzerland, 
of Ransohoff in America, bringing most effectively and accurately the forces 
of traction and counter-traction into action 

The direct grasp of a bone without penetration for the application of 
traction advocated by Hey-Groves and others 

The direct traction methods of Parkhill and Freeman m America 
The direct operative treatment advocated and popularized by Sir Arbuth- 
not Lane and others here and abroad 

The suspension of fractures — helping to eliminate muscular contraction 
and rendering more effective traction forces 
The use of the Rontgen ray 

All these principles and methods underlying fracture treatment have been 
recognized for years Recently they have had renewed attention focused 
upon them by many surgeons because of the dire necessities of war The 
treatment of war injuries tends to simplicity Consequently many irrelevant 
forms of apparatus have been eliminated 

The war has further influenced the treatment of fractures by simplifying 
the emergency treatment, by an effective treatment of compound fractures 
(through the Carrel-Dakm principles) , by eliminating certain inefficient tra- 
ditional methods of treatment, and by emphasizing the possibilities of suspen- 
sion and direct traction scarcely dreamed of a few years ago 

Experience, too, has gradually decreased the instances in which foreign 
unabsorbable material should be employed The operative treatment is better 
defined m the selection of suitable cases The selection of the appropriate 
non-operative treatment in individual cases can be more accurately made 
The old principles of prolonged fixation of joints adjacent to fractures has 
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passed The early active motion of joints under protection is employed and 
is furnishing remarkable results 

The results of the treatment of fractures of the long bones to-day are 
unusual compared with the results under the older methods 

General surgeons are as a group uninterested in treating fractures There 
are, of course, exceptions in every community The attention of the general 
surgeon has been directed from fractures to the more dramatic fields of 
abdominal surgery 

In general, the collective results of fracture treatment are even now 
throughout the country deplorably poor The community, every fracture 
patient, the working man in particular, are all asking for better results The 
employer of labor is demanding that injured men be gotten back to work more 
quickly, that fewer hours be lost Great pressure is being brought to bear on 
the surgeon to secure more satisfactory results The very large number of 
fracture cases occurring in any community makes the problem important 
This demand for better functional results in a shorter time is a just demand 
How shall this demand be met'* 

My answer is, briefly, the treatment of fractures may be improved — 

i By an organized fracture service in each of the large hospitals of 

the country , * 

(a) Special wards should be used for men, women, and children, 

and only fracture cases admitted It is impossible to 
care adequately for these cases when they are scattered 
throughout the hospital Responsibility is divided among 
many individuals No concentrated interest results 
Too much work is delegated to ignorant subordinates 
The general service would be more free if separated 
from the fracture cases 

(b) A special fracture personnel should be m charge of these 

fracture wards There should be a Chief of this service , 
a surgeon of broad general experience, whose interest 
should be active in moulding the policy of the fracture 
division The Chief should have absolute control of the 
policy of the division He alone should be finally re- 
sponsible for results Serving with and under this Chief 
should be the necessary assistant surgeons, resident house 
surgeons, and a nursing force The service should be 
continuous throughout the year 

(c) This continuous control should include the Out-Patient 

Service, where the ambulatory cases are received and 
treated Each day of the week there should be an Out- 
Patient clinic for fractures, which the Fracture Service 
controls and with which it is in intimate touch The 

* For a number of years there has been at the Massachusetts General Hospital, an 
organized Fracture Service This is among the earliest, if not the first Fracture Service 
established in a general hospital 
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policies of the Out-Patient and House Fracture Services 
should be identical under the Chief of the service Cases 
of fractuie should be followed until the maximum func- 
tional 1 esults are obtained, and until the wage earner is on 
his feet and reestablished 

( d ) The emergency ward or accident service, in so far as frac- 

tures are concerned, should likewise be under the direct 
care of the Chief of the Fracture Service A fracture 
received into the accident ward should be regarded as an 
emergency case requiring the immediate attention of those 
directly responsible for the ultimate result A fracture 
should be considered as much an emergency as is a case of 
perforated gastric ulcer The initial treatment is vital 
to a satisfactory outcome in both instances 

( e ) An operating plant m connection with the House Service is 

essential The operative fractures must be kept apart 
from septic operations Separate instruments must be 
employed 

(/) A lecture room with easy access to the wards is necessary 

2 By adequate instruction of the undergraduate medical student 
The student should have a definite concept of a fracture of bone what 
it looks like, what it is, the changes taking place in the tissues involved, 
the processes of repair All these conditions should be accurately 
visualized by the student Then the principles underlying the treat- 
ment of a fracture will be more intelligently grasped, based upon known 
and familiar anatomical, physiological, and pathological facts The 
undergraduate should be carried only a short distance in fracture in- 
struction and only with illustrative cases 

Unfortunately, undergraduate medical students are overtaught to- 
day The curriculum is crowded The special branches should be 
taken from the routine curriculum and instruction limited more closely 
to general principles This instruction in fractures should come in the 
third and fourth years The medical school is the place to look for 
fundamental improvement m fracture treatment Let us study to im- 
prove methods of elementary and graduate instruction in fractures 
Good results are then bound to follow 

3 By instituting smaller hospital units in towns adjacent to and 
remote from large centres An educational propaganda should be 
started which would result m a suitable fracture equipment being in- 
stalled in each hospital Such an equipment would afford opportunity 
for the instruction of certain interested physicians or surgeons of the 
community m the use of this equipment in actual cases of fracture 
This educational propaganda might well be undertaken by individual 
surgeons of a large centre as definite educational missionary work 

4 By the graduate instruction of the general practitioner interested 
m fractures The graduate medical school courses can readily supply 
this need The details of treatment can here be covered very thoroughly 

5 Through the formal instruction of medical students intending to 
specialize in this branch of surgery The infinite details of treatment 
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should not be taught to undergraduates, but should be taught the special 
undergraduate student in the graduate school courses 

6 By encouraging the specialization within general surgery of the 
surgery of fractures Traumatic surgery to-day covers a complicated 
and varied field I believe there is ample scope for such a specialty 

There will always be physicians in the community who will want to 
do everything, but there will also be some wishing to excel m a 
special field 

The establishing of a specialty of fracture surgery or of traumatic 
surgery m our larger centres should conduce to (a) better service to the 
community and ( b ) a more rapid advance in the knowledge of the 
treatment of special fractures 

At present m a large hospital it may be more practical for the 
neurological surgeon to care for head injuries and spinal injuries, 
for the thoracic surgeon to care for the pneumothorax following pene- 
trating lung fractures of the ribs, for the gemto-urinary surgeon to 
repair a ruptured bladder after fracture of the pelvis, for the abdom- 
inal surgeon to take care of the ruptured intestine in a crush of lower 
rib or pelvis, but the Chief of the Fracture Service should be a man 
so trained as to be able to handle any such complication that occurs in 
his division Thus the special Fracture Service or Traumatic Service 
would occupy a dignified position along with the other special services 

7 By the organization of a Clinical Surgical Fracture Society meet- 
ing once a year for the sole discussion of fracture problems The mem- 
bership m such an organization should be carefully safeguarded 

Therefore, as Hey-Groves has put it, “ by segregation of cases, continuity 
of service, and team work,” by the properly organized instruction of the 
young men of the medical schools of the country working through special 
fracture services, by educational propaganda among the smaller towns, by 
carefully arranged graduate school instruction of medical practitioners, an 
influence may be gradually exerted which will eventually bring the results of 
fracture treatment to a high level, save dollars to the laboring man, save time 
to industry, and further the scientific investigation of problems connected 
with bone repair 

One query has grown out of this world war which is a very pertinent 
one and so widespread that it must be mentioned and answered Orthopaedic 
surgeons did splendid work during the late war Only admiration is had 
for their early and complete organization , only praise for all they helped 
accomplish Returning from the traumatic surgery of the war to civil 
life, the question is being forced upon surgical staffs of hospitals all over the 
United States and Canada Shall fractures of bone and traumatic surgery 
as outlined above be delegated m the first instance to members of the ortho- 
psedic staff of our hospitals ? 

General practitioners of medicine must, of course, always take care of 
fractures to a greater or less extent, especially in rural communities Such 
men should have opportunities to become familiar with good methods, espe- 
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cially of first treatment afforded by graduate school courses The general 
practitioner always has at hand some surgeon in a smaller or larger centre 
who should be competent m this kind of case To him he will defer doubtful 
matters about any case Fractures, traumatic surgery, should always remain 
a part of general surgery No one should assume the care of fractures who 
is not fitted to meet properly the very serious complications, sequelae, and 
attendant emergencies of fracture treatment — 

Unfortunately, many good men are m orthopaedic work who are not 
qualified as general surgeons The opposition, I take it, that obtains on the 
part of the general surgeon to orthopaedic men being assigned to the care of 
fractures rests solely upon the fact of their lack of general surgical experi- 
ence If in any community competent orthopaedic men exist, of course they 
may properly be given the care of fractures 

My personal feeling is that the working out of this problem is to be a 
long and tedious one We all want to see fractures and traumatic surgery 
better cared for If the ground taken by the President of the American 
Orthopaedic Association m his presidential address this year is realized, 
viz , “ a most complete early training in general surgery of all those who 
would become orthopaedic surgeons,” then an improvement will have been 
made in one direction The door to any special surgical work should be 
always through general surgery Unfortunately many begin special work 
by short cuts which may definitely leave the stamp of narrowness and ineffi- 
ciency upon the individual and his work 

Let the valuable special orthopaedic training be conserved for the Fracture 
Service Let us not make the mistake of immediately placing orthopaedic 
men (yet untrained surgeons) at the head of special fracture services Let 
us rather make the competent orthopaedic men consultants to such fracture 
services under the present leadership of a Chief of Service — a general sur- 
geon acutely skilled and interested in fractures and traumatic surgery We 
then will preserve the proper relationship between the specialty of Traumatic 
Surgery or Fracture Surgery and General Surgery, and we shall gradually 
enrich this specialty by the brains of men interested in mechanical problems 
per se 

The time is coming when young men of this country will specialize in 
Traumatic Surgery They will not be orthopaedic surgeons doing traumatic 
surgery They will be primarily Surgeons of Traumatism The present 
scope of orthopsedic surgery is sufficiently large to occupy the orthopaedic 
surgeon There are ample reasons for a definite specialty in Traumatic 
Surgery as outlined above 
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THE VALUES OF THE VARIOUS METHODS OF BONE GRAFTINGS 
JUDGED BY 1390 REPORTED CASES* 

By Clarence A McWilliams, M D 
of New York, N Y 

Surgeons have been experimenting with bone graftings, and a sufficient 
number of the various methods have been performed to form a basis of 
their comparative values All graftings reported in the literature, together 
with the results obtained from a questionnaire, have been analyzed * In 
these tables, methods are considered successful only when grafts have pro- 
duced a satisfactory amount of new bone Valuable conclusions can only 
be drawn from the results obtained by the employment of human bone, 
experiments in dogs being of little or no value m demonstrating either the 
best method of grafting or the reasons for the success or failure of the 
method employed In dogs it is impossible to produce non-union of a 
fracture, except by interposing soft tissues In the human, non-union of a 
fracture frequently occurs, and, while many are due to faulty treatment, 
a considerable number cannot be explained on any known hypothesis 

It seems true, with the possible exception of a few cells on the surface 
of a bone graft which are not cut off from their blood supply, that all the 
adult bone-cells in the interior of a bony transplant necessarily die because 
of their being cut off from their nutrient supply — that they never proliferate 
a new bone-cell If this be correct, the objection to the use of the electric 
motor saw, on the ground that the generated heat kills the bone-cells, has 
no weight The practical results of bone graftings show that there is 
little difference in the final success or failure of a bone graft whether it is 
made by a motor saw or a chisel Too much importance has been placed 
upon the bone-cell as the essential element m bone regeneration, and this 
error has obscured a right conception of the process Bancroft says “ Bone 
is mesoblastic in origin, and m its repair we find that calcium salts are 
deposited on the intracellular elements of connective tissue, forming new 
bone The connective-tissue cell, then, by a process of metaplasia, becomes 
a bone-cell Periosteum is a connective tissue and hence is prone to form 
bone, but it is not the only connective tissue that has this function ” Neuhoff 
has pei formed some interesting as well as astonishing experiments in dogs 
He transplanted fascia lata into defects made in the bladder, ureteral, and 
stomach walls, to see how connective tissue would act when introduced into 
these localities To his astonishment, bone was formed in the fascial (i e , 
connective tissue) transplants in each of these three positions — that is, in a 
position where the transplants were each bathed in an acid fluid 

Since the tendency to the formation of connective tissue is universally 

* Read before the American Surgical Association, June 14, 1921 
1 Exclusive of Albee’s statistics which are not available 
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present nl the tissues, it seems reasonable to argue that there must be some 
peculiar chemical influence present in a particular location to cause the 
precipitation or deposition of calcium m connective tissue, in order to start 
the formation of bone That acidity is not necessarily the determining 
factor m new bone formation, seems to be demonstrated in the formation of 
new bone in extraskeletal tissues, such as arteries, ovaries, kidneys, myositis 
ossificans, etc , where the alkaline blood bathes the tissues Some chemical 
combination in the blood, in association with some local stimulus, rather 
than the reaction of the blood, seems necessary to form new bone m connec- 
tive tissue Perhaps some day the physiological chemist will discover some 
substance to inject into connective tissue which will precipitate calcium and 
start the process of forming new bone 

Connective tissue seems to be essential in the formation of bone Osteo- 
blasts are indistinguishable from fibroblasts The first occurrence in bone 
formation is the arranging of fibroblasts (osteoblasts) around a blood-vessel 
In this new fibrous tissue, calcium is deposited by some unknown influence, 
which goes on to the formation of bone If calcium is deficient, fibrous union 
results, due to some chemical deficiency If there as too much mobility between 
the fragments, there is a stage of cartilage formation which may eventually 
become changed into bone Where there is no mobility, as in the fracture of 
one bone with a parallel bone acting as a splint, there is no formation 
of cartilage 

There are three requirements of a successful bone graft 

1 It must bridge a defect 

2 It must be of a size and type to reestablish the circulation 

3 It must act as a stimulus to osteogenesis Raw living bone is a very 
powerful stimulus to osteogenesis The osteopentoneal method offers a 
very large area of raw bone, hence is to be preferred to all other methods 
of grafting 

There is much m osteogenesis that is still unknown, namely, the chemis- 
try and the physiology of the process Why is it that sometimes a bone 
graft, which has remained in place without suppuration, will gradually melt 
away in the tissues, will become gradually absorbed, and its place not be 
taken by new bone? This is one of the most disappointing results of a 
well-conceived and well-carried out bone-grafting procedure that can hap- 
pen, and it has occurred to all of us It makes no difference what method 
is employed in grafting , it occurs in all methods, whether the periosteum is 
on the graft or not 

RESULTS OF REPORTED METHODS OF BONE GRAFTING 

TABLE I 
Combined Statistics 

Total Number of Cases, 1390 Successes, 1145, or 823 per cent Failures, 

245, or 176 per cent With Periosteum, 1x70 Successes, 970, or 829 per cent 
Failures, 200, or 17 1 per cent Without Periosteum, 196 Successes, 162, or 82 6 
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per cent Failures, 34, or 17 4 per cent Suppuration m 121 cases, or 8 per cent , 
Successes, 32 per cent Failures, 68 per cent 

TABLE II 
Methods 

1 Bone pegs, 24 Successes, 23, or 95 8 per cent Failures, 1, or 42 per cent 

2 Osteoperiosteal, 426 (Ollier, Codivilla, Delageniere) Successes, 372, or 
87 3 per cent Failures, 54, or 12 7 per cent 

3 End-to-end (without inlaying), 166 Succsses, 137, or 825 per cent 
Failures, 29, or 175 per cent With periosteum, 74 Successes, 54, or 729 per 
cent Failures, 20, or 27 1 per cent Without periosteum, 92 Successes, 83, or 
90 2 per cent Failures, 9, or 9 8 per cent 

4 Inlay, 540 Successes, 437, or 809 per cent Failures, 103, or 19 1 per 
cent With periosteum, 494 Successes, 396, or 80 x per cent Failures, 98, or 
199 per cent Without Periosteum, 46, Success, 41, or 891 per cent Failures 
5, or xo 9 per cent 

5 Intramedullary (Murphy), 214 Successes, 164, or 766 per cent Failures, 

50, or 233 per cent With Periosteum, 140 Successes, 117, or 835 per cent 
Failures, 23, or 165 per cent Without Periosteum, 64 Successes, 45, or 703 
per cent Failures, 19, or 297 per cent 

6 Combined Intramedullajr (one end) with Inlay (other end), 20 Successes, 

12, or 60 per cent Failures, 8, or 40 per cent 

Table I shows a total of 1390 patients upon whom bone graftings were 
performed, and of these 1145, or 823 per cent, succeeded, while 245, or 
176 per cent, failed Successes were the same proportionately whether 
periosteum was on the graft or not Analyses of the various methods show 
that 95 8 per cent of bone pegs were successful, these being, of course, with- 
out periosteum or endosteum upon the grafts The osteoperiosteal method, 
developed by the French school, particularly Delageniere,'’ proved the next 
most successful This consists in moulding about the fragments strips of 
periosteum, taken from the tibia, to which adhere thin plaques of bone 
Successes by this method were 87 3 per cent By the end-to-end without 
inlaying method, favored by the English surgeons, 82 5 per cent of suc- 
cesses were obtained, and by the inlay method, most in favor m America, 
809 per cent were successful By the intraimedullary method, developed 
by Murphy, only 76 6 per cent of successes 1 esulted The intramedullary 
graft at one end combined with an inlay at the other, with 60 per cent of 
successes, proved the least successful of all, possibly because of the liability 
to dislocation of the graft This would tend to show that the intramedullary 
method should be discarded as a method of bone grafting 

Further analysis of the effect the presence or absence of the periosteum 
has upon the results of the various methods of bone grafting shows the 
following (Table 2) 

3 End-to-end, With Periosteum Successes, 73 per cent Without Perios- 
teum Successes, 90 per cent 

4 Inlay, With Periosteum Successes, 80 per cent Without Periosteum 
Successes, 89 per cent 

* Jour de Chir, vol xvn, April, 1921, p 305 

288 



BONE GRAFTINGS 


5 Intramedullary, With Periosteum Successes, 83 5 per cent Without Peri- 
osteum Successes, 703 per cent 

Thus, with the end-to-end method there were 18 per cent jewel successes 
and with the inlay there were 9 per cent jewel successes with grafts with 
periosteum than without , while with the intramedullary method there were 
13 per cent more successes with grafts with periosteum than without , so that 
we must draw the conclusion that m the end-to-end and inlay methods, 
periosteum on the grafts seems to be slightly disadvantageous, while on the 
intiamedullary grafts it acts moie advantageously with than without 
Ashhurst has reported 27 inlay bone graftings without periosteum with 22 
successes (81 5 per cent ), and Gallie, 18 inlays without periosteum, with 
100 per cent of successes It is difficult from these statistics to measure 
accurately the value of periosteum on grafts Theoretically, most surgeons 
believe it of value though not considered essential, it is supposed to assist 
in establishing a new and richer circulation, upon the extent of which the 
amount of the formation of new bone seems to depend Several reasons 
may be advanced to account for the relatively poor results of intramedullary 
grafts Firstly, because of the obliteration of the nutrient artery, from 
which the graft largely obtains its blood supply, through thrombosis, ante- 
cedent trauma or operative procedure Secondly, because of the liability 
of dislocation of the graft Thirdly, because of its susceptibility to fracture 
Fourthly, because of the difficulty of adequately immobilizing or anchoring 
the graft Fifthly, because, m the opinion of some, of the lack of perios- 
teum In case of suppuration the success of the transplantation has been 
deemed more likely with periosteum than without, for the periosteum is 
much more resistant to infection than bone In illustration of this fact, 
I reported (Annals of Surgery, 1921) one case of an inlay graft with 
periosteum, made for a defect m the lower jaw, which suppurated, 
losing, by sequestration, almost its entire bone content, which eventually 
proved completely successful through the re-formation of the bony segment, 
which presumably came from the transplanted periosteum 
Fisher ( Lancet , April 23, 1921, p 844) says 

“ From a study of the pathological appearances m the cases of loose bodies 
of bone and cartilage quite free in the joint, it is clear that the majority of the 
bone corpuscles were dead, as exemplified by lacunae no longer holding stain- 
able cells Furthermore, in not a single case was there any evidence of 
proliferation of osteoblasts with formation of new bone Yet we see a strik- 
ing difference on examining those bodies of traumatic origin and containing 
bone which have acquired an early adhesion to the synovial membrane For in 
these, fresh capillaries can be seen to have penetrated the cancellous spaces, and 
active proliferation of osteoblasts with formation of new bone is taking place 
Exactly the same thing can be observed in the experimental production of loose 
bodies which show secondary attachment to the synovial membrane with active 
proliferation of bone cells These observations therefore support Hey- 
Grove’s contention that the osteogenetic cells m the Haversian canals and cancel- 
lous spaces of an autogenous bone-graft actively proliferate only if the graft 
becomes to some extent vascularized by the ingrowth of capillaries from sur- 
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rounding parts As, therefore, the vascular supply appears to be of such para- 
mount importance in the osteogenic function of the bone-graft, it would appear 
to be advantageous to retain the periosteum m order to enable the graft to estab- 
lish its vascular connections as rapidly as possible ” 

The part played by periosteum has been considered by Leriche and Pohcard 
It seems to them that periosteum has two elements with antagonistic tendencies, 
but the juxtaposition of these two elements produces a harmony in the pro- 
cess of osteogenesis The element of bone growth is in the cambium layer 
of the periosteum (i c , the juxtaosseous connective tissue) and the adjacent bone, 
and that which arrests bone formation is the outer fibrous layer of the perios- 
teum Between the two there is normally a state of equilibrium and leads to the 
entire series of osteogenesis, hence the periosteum is the whole manageable 
agent of surgical osteogenesis By the stripping up of the periosteum, the corti- 
cal layer of the bone regains its power of extension, new bone appears, 
pushed forward to establish a new state of equilibrium This view seems to be 
substantiated by the results of subperiosteal resection of bony prominences, 
m which new bone is formed beneath the periosteum, not outside of it unless the 
periosteum has been ruptured Renfrew White says The osteogenic properties 
of the periosteum, which it seems to possess, are, in fact, not its own but due to 
a resumption of osteoblastic activity of the cells of minute portions of bone that 
have adhered to it, having been detached with it 

Sebileau ( Presse Med, August i, 1918) showed a specimen, removed at 
autopsy ten months after an osteoperiosteal graft, four inches long, taken from 
the tibia, whch had been transplanted to bridge a defect in the lower jaw 
There was a firm osseous callus between the two stumps, although the outer peri- 
osteal surface had been turned, being directly applied to the bone surfaces, re- 
versing the ordinary procedure This seems to show that a graft is endowed 
with vitality in itself 

A study of these results of the various methods of bone grafting shows 
definitely that the method most likely to achieve success is the osteoperios- 
teal That this method is applicable in large defects is shown in a case 
reported by Katzenstem (Rev de Clnr , May, 1910, p 952), where 13 
cm of the diapliysis of the femur were missing He hollowed out, in the 
end of each fragment, a cavity which received the extremities of the trans- 
posed periosteal strip to which were clinging thin plaques of bone of the 
thickness of a dime Immobilization was maintained for six months, when 
the defect became filled in with new bone, and the man could walk without 
support An advantageous amplification of this method would be, after 
removing the periosteal strips from the tibia, to take bone chips from the 
raw tibial surface with a gouge and to implant these chips so as to fill in the 
defect (Macewen) between the ends of the fragments The osteoperiosteal 
flaps overlap the ends of the fragments to which they are sutured with catgut 
The advantages of this method include 

1 Increased liability to success of the grafting 

2 Greater simplicity of the technic of obtaining the graft, there being 
no necessity of complicated motor saws 

3 Decrease in the liability of subsequent fracturing of the tibia from 
which the graft is taken, of which there are numerous reports in the literature 
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Macewen has recorded successes after implanting small bone chips m the 
human while Bancroft has had successes with the same method A much 
better method than to fill a bone cavity with fat after sterilization, is to fill 
the cavity with a curled-up osteoperiosteal flap By this procedure the 
cavity becomes filled with new bone 

CAUSES OF FAILURES Or BONE GRAFTINGS 

1 Improper Method Employed — From Table 2, it is seen that the 
osteoperiosteal method is attended with the greatest number of successes, 
and the intramedullary method with the smallest number The presence 
or absence of periosteum seems to be immaterial 

2 Suppuration — This is apparently the most evident cause of failures 
in bone graftings Walker (Annals or Surgery, January, 1921, p 2) 
reports that in 62 per cent of 46 cases m the army (Surgeon General’s 
Statistics) which suppurated after graftings, the transplants were finally 
successful These results are clearly too favorable, because in the author’s 
statistics of 1390 graftings, successes were 82 per cent, hence Walker’s 
statistics show only 20 per cent injuriously affected by suppuration Of 
the author’s reported 121 cases (8 per cent of all), which suppurated, 
only 32 per cent were successful 

3 Immobilisation — Insufficient immobilization, or over too short a 
period, seems to be a very patent and frequent cause of failures The 
most perfect immobilization that can be obtained after graftings should 
be employed Brooks has shown that the absorption of bone in a bone 
graft is not complete before the end of two months In addition regenera- 
tion of bone, as a result of a bone graft, depends primarily upon the blood 
supply to the graft These new-formed blood-vessels are very easily rup- 
tured by mobility of the fragments, thus compromising the necessary blood 
supply to the graft Hence the suspension method of treating bone grafts 
m a Balkan frame is contra-indicated as allowing too much mobility between 
the fragments and the graft Massage is likewise contra-indicated for the 
same reason From four to six months absolute immobilization is the 
minimum time in which it should be employed, unless careful testing shows 
consolidation to be complete before this time 

4 Fracture and Dislocation of the Grafts — These likewise are often 
the cause of failures and are frequently due to insufficient immobilization 

5 Atrophy of the Ends of the Bone Fragments — No grafting should 
be undertaken if a radiogram shows the ends of the bones to be markedly 
atrophied, which is caused by deficent nutrition from too tight or too long 
prolonged immobilization, suppuration, neurotrophic disturbances, senility, 
etc In such cases measures should be taken before grafting is undertaken 
to stimulate the function and the circulation of the parts by removing all 
splints, allowing free use of limb, bakings, massage, Bier’s hyperaemia, etc 
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6 There is no evident explanation of some failures of bone grafting 
Despite aseptic healing in of the grafts, a certain proportion of them 
(176 per cent) will fail, indicating some chemical or physiological de- 
ficiency, of which we are as yet ignorant Greater efforts in future must 
be made along chemical and physiological grounds to discover tire elements 
which initiate new bone formation as well as those which continue the 
process when once it has started 

CONCLUSIONS 

From 1390 bone graftings we find 

1 That there were 82 3 per cent of successes with 176 per cent 
of failures 

2 In the order of successes, we have, 

a With bone pegs, 958 per cent were successful 
b With the osteoperiosteal method (Delageniere), 873 per cent 
were successful 

c With the end-to-end method (without inlaying), 825 per cent 
were successful 

- d With the inlay method, 80 9 per cent were successful 
e With the intramedullary method (Murphy), 76 6 peri cent 
were successful 

f With the combined intramedullary (at one end) and the inlay 
(at the other), 60 per cent were successful 

3 The presence or absence of periosteum seems to exert no influence 
on the success of bone grafts Proportionately, the percentage of successes 
without periosteum (82 3 per cent ) is the same as with (82 9 per cent ) In 
the end-to-end method, there were 18 per cent more successes than 
failures without periosteum, and 111 the inlay method, 9 per cent more 
successes without periosteum than with, while, on the contrary, with the 
intramedullary method, there were 13 per cent more successes with grafts 
Kfith periosteum than without It is difficult to explain the cause of the 
differences in the various methods 

4 Suppuration occurred in 121 cases, or 8 per cent , 32 per cent of these 
succeeded Suppuration is the most frequent cause of non-succesis of 
graftings, with insufficient immobilization and too short duration as the 
second most frequent cause 

5 The conclusion is reached that the most successful method of bone 
grafting is by the osteoperiosteal method (Delageniere) The bony defect 
should be filled m with small bone chips, and on one or two aspects, over- 
lapping the ends of the fragments, covering in the bone chips, should be 
placed one or two strips of periosteum with adherent, osseous plaques, taken 
from another bone This method is as applicable to large as to small 
bony defects 
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6 The cause of many non-successes is due to defective immobilization, or 
to undue curtailment of its duration From four to six months’ immobiliza- 
tion is ordinarily required for complete success 

7 There is sufficient evidence to prove that the most effectual treatment 
of non-union of fractures is bone grafting 

8 The causes of failures of bone graftings, summarized, are 

a Improper method of grafting 
b Suppuration 

c Insufficient immobilization, or over too short a period of time 
d Fracture and dislocation of the grafts 
e Atrophy of the ends of the bone to be giafted 

9 The intramedullary method of grafting should be discarded 

io Despite a few opinions to the contrary, bone graftings should not be 
performed in infected fields 
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OLD OS CALCIS FRACTURES* 

By Fred J Cotton, M D. 

of Boston, Mass 

Os c\lcis fractures, not common, scarcely seen except as the result of 
industrial accidents, are of interest because they give so large a percentage 
of cripples and because these cripples are strong men as a rule in youth or 
vigorous middle age 

Years ago 1 1 went into the question of the treatment of the fresh os calcis 
fractures, basing recommendations on a serious investigation of a long senes 
of old cases at the City Hospital, and on a recognition, by us apparently 
for the first time, of the essentials of the injury and the real causes 
of disability 

Neither in the cases m this paper nor in those of a later one 2 nor in the 
cases collected by the Industrial Accident Board of Massachusetts 3 have 
we acquired data on which to base any accurate percentage statement 
of disability 

There are, under ordinary treatment, a few cases (without much original 
displacement) that recover with good or fair feet, these are cases mainly 
of little displacement , a large proportion, certainly much more than half the 
total, are partly disabled and handicapped m their work total disability for 
real work seems to be the fate of something like one-third to one-half the cases 

There is, I think, nothing to add to what I have already written as to 
fresh cases in the above-cited articles and m a book 4 on fractures, as to 
lesions or treatment, save for the addition of later cases Today I should 
perhaps lay more stress on remodelling, less on “ impaction,” for I suspect 
that the impaction resulting is not mechanically first-rate as a rule 

This remodelling or impaction method has been adopted by a good many 
surgeons with good results, I think, as a rule My own cases have been not 
perfect, of course, but satisfactory, and I think there have been none with 
serious permanent disability But, while I see fewer fresh cases each year, 3 
on the other hand I see, of late, more and more a number of the cripples 
untreated very often diagnosed as sprained ankles in the early weeks These 
men, disabled, out of work in several instances for a year or two years, have 
been referred to me by insurers as a rule, with the idea of returning them to 
industry They have usually been baked and massaged with no benefit 
(except to the baker), the “ bakee,” if one may so call him, still limps, and 
keeps on with his compensation under the accident laws The problem is 
not new, or easy My earlier attempts were rewarded by improvement, 
not by cures 

I had worked with the idea of clearing away excess bone, on the outer side, 
removing spurs, and limbering up joints by manipulation 

Prince, of Rochester, N Y , had done arthrodesis of the posterior calcaneo- 

* Read before the American Surgical Association, June 14, 1921 
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astragaloid joint to relieve strain No one else seems to have done anything 
in particular 

In the last two years I have been beginning to get real results — good 
enough to feel that we have something approaching a solution of the problem 
Wherefore, this paper was prepared 

The cases run curiously similar as a rule m their main features In the 







7fc. 


Fig i 

first place, they all have the calcis a little short from front to back, a bit 
flattened, often more than a bit, on the sole Beyond a little loss of “ spring,” 
this shortening seems to make little difference Rarely there is sharp out- 
ward deviation of the whole heel This entails inevitable flat-foot, not to be 
relieved by supports The deformity must be corrected by the Gleich opera- 
tion, of which more later 

Third Spurs on the plantar face of the calcis are not uncommon If 
tender, as they usually are, they must come out 

Fourth In every crippled case that I have seen, the outward broadening 
due to the shoving outward of the peroneal plate of bone and to bone-growth 
behind it, has been a source of trouble Sometimes the external malleolus hits 
the exuberant bone or is half buried m it sometimes it hits only in extension 
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or only in flexion sometimes it merely pinches the peroneal tendons and their 
sheath , but, invariably it is a factor in the pain and disability 0 

How considerable this mass often is will be seen from some of the 
X-rays taken from above and behind — a rather useful even if an unusual view 
Fifth The loss of some part of the lateral motion is constant, loss of all 
lateral motion not rare As a rule, this limited motion is, at its limits, painful, 
and is always a bit disabling because of resultant clumsiness This loss of 
motion results from what we may call clogging of the posterior calcaneo- 
astragaloid joint either from fracture across it or from fracture displacing 
the unbroken joint-surfaces or shortening the slide, or from new bone heaped 
up roundabout the malleolus or in front Practically all motions of the foot 
laterally, remember, depend on free motion in the two joints on the under 
surface of the astragalus, both joints articulating with the os calcis With 



even only the posterior joint locked, the lateral mobility of the foot is gone 
Now, as to the repair of these various “ proximate causes of disability ” 
First Shortened and flattened heel, not to be touched, save when com- 
bined with outward displacement Second Outward deviation , calls for the 
“ Gleich ” operation, an operation devised for the cure of flat-foot — a cross- 
section of the calcis done behind the posterior joint of the os calcis with the 
astragalus The original description specified a Gigli saw — I have preferred 
a thin chisel, cutting on a slant slightly down and forward, forward and 
inward The calcis so cut, it is then easy to displace the heel as one will — 
with ragged chiselled surfaces, no other fixation than the plaster is needed 
This operation I have done twice, it is a perfectly simple and straight- 
forward manoeuvre Third Spurs , sometimes they are spurs of an original 
fragment, sometimes perhaps newly grown They are to be removed, just 
like the common osteophytic spurs, through an incision at the side, well above 
the thick skm of the heel, and they are to be removed very liberally, as are all 
os calcis spurs Fourth and Fifth These are in fact one problem The 

296 



OLD OS CALCIS FRACTURES 


fracture is a crushing fracture with irregular cleavage lines The result of 
the usual treatment advocated, which is by way of being no treatment at all, 
is the formation of a broad, shapeless bone, which has lost all chance of 
rocking under the astragalus, which has spread so far out and up under the 
outer malleolus as to give crippling pain from bone contact beside the loss 
of motion The failure of a good many attempts to remedy this, including 
my own earlier efforts, was due to our failure to appreciate the mass of this 
bone growth, and its great total bulk, and to take account of the fact, well 
enough known really, that the tarsal bones repair their injuries with unusually 



massive bone replacement 7 One must do far mote than at first 
seems reasonable 

The key to this whole question is the doing of enough surgery It is 
like the man who “ shaves a day ahead ” , one must do much more than to 
remove the presenting excess of bone Latterly, I have doubled the bone 
removed, have dug out deep and wide under the peroneal tendons, and then 
laid them back under pressure More than that, I have cut ruthlessly across 
the joint line between astragalus and calcis, often leaving what seems not half 
the joint 

The operation, as developed, is a skin incision, curved down and for- 
ward beneath the external malleolus — a stripping up and laying forward 
and upward of a flap, including the peroneal tendons m their sheath, turning 
up with them the periosteum and with it the cortical layer of bone, then 
conies a thorough clearing away of all the excess bone, deep below the cortical 
level, leaving a saucer-line crater of bone In doing this clearing away one 
cuts a ci oss the posterior astragalo-calcaneal joint regardless of ligaments and 
of joint capsule (See Fig 2.) Then, forced manipulation in rotation and in 
abduction and adduction of the foot complete the clearing of any obstacle to 
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motion from bone, from adhesions or from scar At this stage, after reduc- 
tion, motion should be near normal and unimpeded by adhesions or by excess 
bone After the clearing away of excess bone the periosteal bone flap, 
carrying the tendons, is laid down into the crater from which the discarded 
bone was removed Loose suturing completes the open operation 

Plaster is applied in neutral position, and without regard for right-angled 
flexion One has never to fear loss of ankle- joint motion in these cases , it 
simply does not happen , and I have long preferred a position of moderate 
plantar flexion to the alternative of tenotomy of the T Achillis, which not 
uncommonly leads to a rather long-continued atrophy of the calf muscles 8 
Pressure from outside is applied to the case to keep the deep flap in place 
under the malleolus in the crater provided by the operation After two weeks 
the plaster is cut and guarded motion is begun 

After four weeks one may allow a little weight bearing — cautiously, and 
motion is emphasized 

At six weeks weight-bearing is allowed , still with some caution, gradually 
increasing the weight borne, steadily emphasizing the regaining of motion 
by voluntary exercise, aided by stretching in the hands of the masseuse in 
case of the laggards 

In the less likely cases arch plates are used, temporarily — either of the 
usual type, or of the “ rocker ” plate (the “ Whitman ” sort) — worn until the 
foot comes back to useful function 

For the cases so treated, one may claim actually normal function m one, 
approximately normal, one may say practically normal in six more of the total 
of nine operated on 7 One case, an elderly man, not robust, still has some 
arthritis tenderness, mainly of the front part of the foot, that interferes a bit 
with his work 

One case I write down a failure — probably because no one here understands 
Russian, and he speaks only Russian of some sort Therefore the routine of 
exercises could not be impressed on him effectively Perhaps we mistook his 
smile for comprehension I suspect he, too, will later return to work, but for 
the moment he is written down a failure The others are cured Of the two 
treated as fresh lesions, both are at work, near normal in function Three, 
not operated on, have come back to near normal under persistent treatment 
Two are too recent to report on 
The case records follow 

Case I — T McN , aged thirty-six Carpenter’s helper 
Acccident October 24, 1917, fell squarely on both feet Eleven weeks in 
bed One month on crutches , then two canes , able to walk without canes about 
March, 1918 Referred by London Guarantee and Accident Company, Limited 
(Figs 2 and 3) 

Pam and weakness about ankle of right foot Marked disability 
Left foot showed on examination by F J C , June 10, 1919, a “ rigid flat- 
foot” not of extreme degree, nothing else 

Right foot showed “very evident os calcis fracture with marked thickening 
below the external malleolus, with definite broadening of the heel seen from be- 
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hind with a spur on both sides so large as to be easily felt with the fingers The 
foot not much flattened and the heel is not turned outward No lateral motion 
Fair ankle motion ” This man has had a fracture of the right os calcis with 
marked spur projection into the sole This is the tender point There is also 
some tenderness below the outer malleolus and some soreness running down the 
foot from this point No swelling The general condition and ability to use this 
foot have become, under much massage, much better than one would expect from 
such findings 

Operation proposed to clear the spur and to remove excess bone on the 
outer side 

It is worth noting that an astragalectomy operation had been advised on this 
case less than a month before I saw him One is at a loss to see how an astragalec- 
tomy could help , certainly it would cripple I I have yet to see a really good 
working result after astragalectomy — and I have seen not a few 

June 3, 1919, the usual operation was done, including also in this case the 
removal of a sharp spur (See Fig 3 ) 

Convalescence was as usual, but slow, which is hardly unusual It was 
necessary to fuss with a plate for a time, with anterior arch pads also 10 He also 
complained of toe-contractures for a time 

Some time (I have not the date) early m 1920, he went back to and has stayed 
back at work, with serviceable recovery Disability before operation one year eight 
months After operation, under nine months 

Moreover, this result was impeded a bit by the spastic flat-foot on the other 
side — treated, but yielding to treatment slowly 

The foot operated on showed the usual return of well over half the lateral 
mobility There was entire, though slow, cure of the sensitiveness from spur 
pressure 

Case II — T McN , aged thirty-three Lineman 

May 25, 1918, fell fifteen feet, landing on left heel Other foot unhurt No 
ether for reduction or pseudoreduction “ Cast ” for seven weeks Crutches up 
to about June, 1919 Referred by the London Guarantee and Accident Com- 
pany, Limited 

Seen by F J C , August 6, 1919 Previous to this I had had sent to me plates 
of both his feet, showing, besides the deformity in one, an appalling 11 traumatic 
arthritis ” picture of osteoporosis in both feet Examination of the feet them- 
selves, not hot or tender or swollen or spastic, made it evident that this was a 
result not of an essential arthritic process, but of the fifteen months of utter 
disuse Examination showed on the right only an old flat-foot, strained from 
having more than its share of labor imposed on it 

u The left foot, on the other hand, shows a condition which I think will 
have to be remedied by operation The os calcis has been fractured and there 
has been marked displacement of the back portion of the bone (which includes 
the bearing surface of the heel) outward rather than upward The flattening 
of the foot by bone displacement is less than usual, the thickening of the foot no 
more than average in these cases, but this outward displacement is very extreme 
and I think without question that it is too great to be remedied effectively with- 
out an operation ” 

The operation proposed was the Gleich operation, namely, a section of the 
astragalus behind the inner vessels and tendons, down and in, forward and inw f ard 
This was done October 27, 1919, and with the Gleich operation the excess 
bone below the external malleolus w r as removed in the usual fashion (Fig 4) 
He was in the hospital for just a month There w T as the usual slow recovery 
and gradually increasing use At about a year 0 he went back to w ork, and, accord- 
ing to a friend he referred to me lately, is still at work 
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Disability, original, before operation, seventeen months After operation, 
not quite a year Result almost ioo per cent 

Case III — W T , aged twenty-one years Sprinkler fitter’s helper 
On November 14, 1918, fell forty feet Treated at City Hospital, and about 
January, 1919, came under treatment of Dr A. T Cornwall Seen by F J C, 
May 26, 1919, for the Accident Board Reported as a result better than usual, 
but with broadening and much thickening of bone on the outer side Lateral 
motion much better than usual, but some pain on the outer side in even moderate 
pronation Trouble only occasionally, but it involves an uncertainty that bars him 
from liability to accident Sent by the U S Casualty Company for operation 
Operation August, 1919 The usual operation He did well, but slowly 
Motion excellent and no longer any ‘ catching” on the outer side He was fitted 
to a plate with relief and complained only of occasional pain down the outer side 
of the foot The foot is practically normal in appearance and nearly normal in 
motion He worked a month in the fall of 1921 Later complained of contrac- 
tured “hammer toes” and was given treatment to stretch them Redischarged 
as practically normal in February, 1921 

This is in fact a perfectly good cure Personal disinclination and an unfavor- 
able labor market just now are the key to the persistent disability 
Case IV — A F G, aged forty-one 

Accident July 2i y 1919 Fracture R os calcis, treatment persisted in without 
much improvement Seen by F J C, May 21, 1920, referred by the U S„ 
Mutual Liability Insurance Company He showed the usual picture with iota] 
Joss of lateral mobility, with much pain from apparent contact of malleolus and 
calcis — and also* — unusual inability to come up on his toes because of contact 
of the malleolus with a mass of thickened bone far back (Fig 6) 

He was particularly annoyed because as sole survivor of a gun-squad of the 
Cameroman Highlanders, and shot-up at that, he felt it beneath his dignity to 
succumb to so unexciting a lesion 

Operation June 1, 1920 The usual operation but with a very liberal removal 
of bone In hospital twelve days Plates and massage as usual Last seen 
September 23, 1920, at which time there was still some broadening but almost 
full mobility He then demonstrated his ability tq jump up in air and crack 
his heels together twice — not equal to his previous normal of three times, but fair 
enough He then went back on his job, and so far as I know is still there 

Case V — F McJ Accident September 9, 1919 Fell thirty to forty feet 
on his heels City Hospital Plaster six weeks, later electrical treatment with 
Dr Frank Gardner Report of examination April 23, 1920, showed typical 
condition, thickening pain on standing or walking, etc Further treatment insti- 
tuted Seen by F J C Referred by Maryland Casualty Company Usual flat- 
tening, broadening, thickening to the outer side, loss of most of the lateral 
motion (Fig 7) 

Operation September 27, 1920 Treatment and recovery as usual 
Improved rather quickly but showed some tendency to pronate , relieved by 
plates and by juggling the shoes Last seen April, 1921 No evidence of dis- 
ability at all, though lateral motion not to full normal limits 

Case VI — B O , window washer Accident November 8, 19x9 Fell two 
stones Referred by Dr Frank Gardner for the Maryland Casualty Company 
Seen by F J C, August 20, 1920 Showed clear evidence of double os calcis 
fracture with little displacement, not much thickening, and good motion on the right 
On the left extreme thickening “ choking up ” against the fibula, not only 
laterally, but also at the front, with almost no lateral motion Disability 
to correspond 

Operation August 30, 1920 Usual technic Hospital one month, no sepsis, 
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Fig 4 — Case I (Trom abo\e and behind) Huge broadening of heel \ tth the 
peroneal plate sho\ed up squnrel} against the external malleolus Volute 
dotted line sho^ s roughl\ the amount of bone remo\ cd at oper ilion 




Fig s — Case VII Flattened heel Thickening obvious at X Spur on plantar 
surface from projecting fragment 



Fig 6 — Case II Fifty two days after a Gleich operation Heel now properl} under the 
foot Still much thickening despite considerable removal of bone Here as always tarsal 

bone repairs in excess 



Fig 7 — Case IV Right heel shortened, not much outuard thickening Mam disability 
here yyas loss of lateral motion — restored b> operation 
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Fig S — Case \ Left os calcis broadened, outer plate displaced fa** outward 
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OLD OS CALCIS FRACTURES 


but the serous leakage (almost always present for a week or ten days in these 
cases) persisted a bit longer m this instance, perhaps because an unusual amount of 
excess bone was removed 

Returned to Doctor Gardner’s care Recovery very satisfactory', and final 
function, March, 1921, practically normal as to shape and motion No complaint 
save of occasional pain on outer side of foot running forward to the last two 
toes ** Seen June 13, 1921 , still has some discomfort, particularly m rising 
on toes, and is the first case I have seen with limited dorsal flexion Supination 
about half , other motions normal 

Case VII — D P Seen by F J C, August 13, 1920 Man of fifty-six, 
not of vigorous type Injury four months previous, fell fifteen feet Referred 
by Dr S P Strickland, of Waltham, Mass , for the Federal Mutual Liabnty 
Insurance Company 

Showed fracture of left os calcis with lateral motion entirely gone, crippling 
pain to the outer side on walking, enormous thickening to the outer side, con- 
firmed by taking X-rays from behind and above (See Fig 7 ) The X-ray 
showed less osteoporosis than the case-history, suggested, but did show a dis- 
comforting degree of arteriosclerosis of the vessels about the ankle Operation 
advised, nevertheless 

Operation, August 24, 1920 Result September 17th, entire removal of the 
conspicuous deformity, no swelling, slight tenderness, already about one-third 
normal motion Later there were arthritic symptoms and static troubles with the 
anterior arch, etc He started m at work the first of the year 1921, overworked 
a bit, and, despite shoeing and a plate, still has a foot that tires and swells a little 
and does not allow him full working time, but he has his motion, and no part 
of the symptoms (except a bit of nerve pam as m Case III) are at all 
referable to the region of the os calcis They are anterior arch pains, and 
swelling of the whole leg on standing, due to a circulation not young and none 
too good 

Case VIII — H K , May 26, 1919, fell forty to fifty feet, and broke his back 
(compression fracture first lumbar, without cord-lesions, and practically without 
nerve-root symptoms) Also he broke his right foot, but the diagnosis of Pott’s 
fracture was made 

Accordingly he was sent 111 by the U S Mutual Liability Insurance Company 
Examined by F J C, on July 27, 1920, the treated back was nearly well The 
untreated foot showed a typical os calcis fracture with the usual total loss of 
lateral motion with lameness on the outer side, with massne bone-thickening be- 
neath the external malleolus, and with tenderness m the sole as well, due to spur 
points projecting downward 

Operation July 30, 1920 Usual technic with removal of much bone at the side 
and of a spur also, projecting down into the sole toward the inner side He did 
very well indeed for a time, during his month in hospital, after this less well, 
owing in. part to his being a Russian, speaking an unattainable language, unable 
to understand very clearly about exercise and use 

This case lost his lateral motion to a considerable extent, and when last seen 
in November, 1920, while he v as much better than before operation, with less pam 
and more motion, he was not fit for heavy labor Not all this unfitness was due 
to the ankle, the back also had to be reckoned with, but the result of the os calcis 
operation in this case was less happy than m the others 

The operation worked well enough, the after-treatment didn’t quite work out 

Case IX — P S Examination April 28, 1921, for the Federal Mutual 
Liability Insurance Company A year ago, June n, 1920, he fell and fractured 
os calcis right and left Has been under treatment, plates, etc Has almost no 
limp, and on detailed inspection little save moderate thickening on the left On 
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the right there is more thickening and there is pain when he tries to come up on his 
toes, apparently from contact of the thickened bone with the external malleolus 
The bone thickening toward the back is unusually heavy Also there is a tender 
point below the internal tuberosity of the calcis 

There is little tendency to pronation on either side and motion both right and 
left is good — perhaps one-third normal (Fig 9) 

This case looks well enough, but, apparently owing to the bony thickening 
on the left side, he has been in the discard, industrially for over a year The X-ray 
shows only moderate deformity 

He is to be operated on in the near future 

Case X — H C , aged thirty-four Painter Broke heel two years ago in 
fall from staging Has gone on under more or less treatment without essential 
change He has the usual thickening, lateral motion not over a quarter in supina- 
tion, and while he has no pain, if he loafs he is good for about two miles only, 
then has pain and stiffness Is also stiff of mornings Pam all referred to region 
below external malleolus where the thickening is heavy He has backed and filled 
for two months but, having decided he is useless as things lie, he is to come up for 
operation June 15th 13 

Case XI — It is only fair to give the other cases — non-operative 
M B , aged twenty-nine Navy yard electrician, referred by Maj E K 
Sprague of the Marine Hospital of the Public Health Service of the Treasury 
Department , had had a double calcis fracture He fell January 8, 1920, a distance 
of eighteen feet Treated without reduction for seven and a half weeks Then 
had some sort of correction under ether and a fortnight more of “cast” 
treatment Has walked since then 

Examined, F J C, June 11, 1920 Showed clearly enough fracture of os calcis 
right and left On the right it was not so bad — motion fair, pain little, bony thick- 
ening reasonable On the left less motion and massive thickening tcV the outer 
side but little pain This case looked hopeful 

Given lift inside heel, right one-quarter inch, left one-sixth inch, and shown 
how to do rotation exercises (The patient is far above the average intelligence 
of the Navy's civil employees and likely to help ) September 16, 1920, he was 
w almost normal ” as to motion and function 

Last seen October 20, 1920, he had practically recovered, without operation 
Case XII — J P , aged thirty-four Shoe-hand March, 1921, fell twelve feet, 
landing on heels Examined by F J C , May 9, 1921 (Referred by the Federal 
Mutual Liability Insurance Company) A small man, not robust, walks with 
slight limp The limp, analyzed, is a failure of the clean " take-off ” on the right 
foot No flattening of “ arch ” A good deal of thickening below the external 
malleolus with limitation of pronation and supination reduced to about one- 
third normal. 

Physiotherapy treatment recommended and now being carried out 
He is gaming satisfactorily and will probably be restored to an approximate 
normal grade without operation Motion June 21, 1921, almost normal 

Case XIII — D V A case of avulsion fracture — operated with entire recov- 
ery — does not really belong in this series 

Case XIV— Lahey Fresh fracture, reduced by mallet remodelling Now, 
after six months, back on his job as apartment-house janitor not quite as good 
as new but serviceable 

Case XV— H, machinist Fresh fracture of os calcis from fall Sent to 
my service at Public Health Hospital No 36, and reduced by the usual remodel- 
ling with the hammer and freeing of the joint motion with the hand Seen June 
7, 1921, three months later Is back on the job, practically normal in stance and 
m motion 
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Cask XVI is one on my service at the City Hospital on which I have no 
record data at the moment This was a boy of twelve with a cracked os calcis 
on one side, a fractured os calcis with displacement on the other, a fracture not 
only with displacement, but with flattening and thickening as usual Grace to 
his years, he has done well, and now, about eight months later, the case lias 
become one of flaccid flat-foot on both sides, now being handled by plates and 
exercises with notable good results, so long as he wears the “ rocker ” plates 
There is no disability, with the pronation corrected 

Let us not forget that these heel-lesions carry a very large chance of flat- 
foot in convalescence even if there is no bony valgus deformity Flat-foot 
symptoms in os calcis cases can be treated orthopaedically with physiotherapy 
after care 

Cases with marked thickening to the outside, with pam on walking or 
standing, nearly always call for operative interference, soon or late, they 
can, however, be so handled as to do away with most of the deformity, with 
most of the loss of motion and with most of the symptoms 
That this is possible is not sufficiently understood 

It is true that no one of the many crippled from injuries of this sort 
should be let drift along for many months without a trial of more modern 
methods 

All of them, I think, can be improved by operation and most of them 
set in the way of an improvement that presently brings them back into the 
wage-earning class 

BIBLIOGRAPHY 

fracture of the Os Calcis, F J Cotton and Louis T Wilson Boston Med and 
Surg Journal, 1908 vol clix, p 559 

3 Os Calcis Fracture F J Cotton Annals of Surger\, Oct, 1916 

3 Never published 
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0 Partly, at least, owing to a campaign of reform by the Accident Board These 
are primarily painters’ and roofers’ accidents the reform accomplished (through the 
bait of preferential insurance rates) has brought about inspection of ropes and pulleys, 
and a decrease in os calcis lesions 

7 For instance, I have found it practicable to remove nearly all of a comminuted 
scaphoid bone then to set the foot in proper shape and to secure a total replacement 
of missing bone 

8 1 hold no brief against this tenotomy, and do occasionally do it Only, I recognize 
the disadvantages, and do it only when I must! 

0 In the evaluation of these results, please allow me a bit of lee-way for personal 
judgment I know that two of these men are not yet back at work, but jobs are scarce 
at present m Massachusetts, and our industrial compensation is pretty liberal 

10 Anterior arch troubles seem curiously frequent in these cases They > ield to usual 
handling There is also, at times, a pain in the outer toes that is probably due not to 
statics, but to interference with the nerve — also rather common, but fortunately temporary 

11 This was one of those common but yet distressing cases in which a gear’s idleness 
means forty pounds gain in weight, otherwise the mter\al might ha\e been shorter 

“This complaint is common, I find, m non-operati\ e as well as operated cases, 
due, no doubt, to nerve pressure In no case has it been of serious seventy 

“Operated on June 21st Posteno-astragal-calcaneal joint practically destroyed, 
restoration of lateral motion not very successful at operation, but return of function, 
including this motion, very' satisfactory^ up to last \1s1t, August 10th 
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THE INFLUENCE OF PHYSICAL THERAPY IN REDUCING 
DISABILITY TIME IN FRACTURES OF THE 
LONG BONES* 


By Jonathan M Wainwright, MD 
of Scranton, Pa 

In connection with the papers on fractures presented in the preceding 
pages, it has seemed justifiable to draw attention to the one definite point 
indicated in the title of this brief note Experiences during and after the 
war have in a general way impi essed us with the value of physical therapy 
However, the enormous number of cases treated by these methods in army 
hospitals have no similar series for comparison For this reason it has 
seemed profitable to prepare a table showing the disability times in a fairly 
definite series of injuries, before and after the introduction of an adequate 
Physical Therapy Department 

The appended table of “ before ” and “ after ” cases comprises about 125 
m each group Cases included are uncomplicated simple fractures only 
that is, cases of fracture of the humerus with, for instance, musculospiral 
paralysis, are not included, as they introduce an entirely new element The 
figures are desired to show the average disability time of the ordinary case 
m each group of fractures Further, the table only includes mine or railroad 
employees over fourteen years of age 

A study of this table gives very convincing mathematical evidence of the 
great economic value of physical therapy In fractures of the clavicle and 
radius or ulna, where the disability times should not be long under any 
system, it has, of course, been impossible to cut the time to a large degree 
But even here the disability in each case has been reduced over 10 per cent 
For the femur, tibia or fibula the reduction has naturally been larger, t e , 
over 25 per cent The reduction for the lower leg has been practically one 
month, and for the femur, two months Speaking in terms of cash only, 
this reduction has saved the corporation I represent about $4000 a year 
And this limited fracture group is a small part of the total injuries of a year 
The most important deduction to be made from this study is the great 
advantage, almost the necessity for the establishment of a physical therapy 
department m every large general hospital 


* Read before the American Surgical Association, June 14, 1921 
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TABLE SHOWING REDUCTION OF DISABILITY TIMES IN FRACTURES OF THE LONG BONES AFTER 
ESTABLISHMENT OF PHYSICAL THERAPY GYMNASIUM AT MOSES TAYLOR 
HOSPITAL, SCRANTON, PA 



BEFORE 

ArTER 


Percentage 


Days 

Da>s 

Saving 

improve- 


in 

ment in dis- 


disabled 

disabled 

day s 

ability time 

Clavicle 

67 

59 

8 

12 

Humerus 

125 

90 

35 

28 

Radius, ulna, or both 

76 

64 

12 

l6 

Femur 

239 

180 

59 

25 

Tibia, fibula, or both 

121 

92 

29 

24 


Times are for uncomplicated simple fractures Males over fourteen only All 
mine or railroad employes 


20 
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OPERATION FOR THE CURE OF ANEURISM* 

By Archibald MacLaren, M D 
of St Paul, Minn 

In preparing for an operation on a case of traumatic popliteal aneurism 
recently, I reviewed the literature on this rare condition, and found that the 
procedures 1 advocated by Watson Cheyne, in 1900, and also by Bull, m 1904, 
had all been abandoned for the new operation advised by Doctor Matas 
The cause of this change was due to the fact that in the older procedures 
so many cases of gangrene occurred or the cases which escaped gangrene 
were followed by a relapse of the aneurism 

Several modern text-books give the impression that reconstructive aneur- 
lsmorrhaphy (Matas) was the operation usually employed Illustrations 
showing the sacciform aneurism, depicting the false aneurismal sac, and also 
the picture of the fusiform sac, with the gutter m the bottom to mark the 
original vesicle wall, were both featured in every text-book 

In Matas’ second presentation of this subject before the American Surgi- 
cal Association m 1905, he complains “ that great confusion and misappre- 
hension still exists in the minds of many surgeons who had obtained their 
information from abstracts and second-hand descriptions given m the jour- 
nals and text-books ” In his report Matas listed twenty-four cases, five 
of his own and nineteen by other operators Of the total number, eighteen 
were obliterative cases and four sacciform aneurisms where the lumen of the 
parent artery was restored by the closure of the single orifice of communi- 
cation Three cases of fusiform aneurism were operated upon for restoration 
of the artery wall by arterioplasty — only one remained cured when last heard 
from at the end of eighteen months , of the other two, one relapsed, and one 
was operated upon '‘again for obliteration of the sac, two weeks after 
the arterioplasty 

Fortunately, for me and my patient, I came across a very sane and prac- 
tical article on this subject by Dr John Gibbon, of Philadelphia Gibbon’s 
conclusion, after a large experience with these operations, was, that arterio- 
plasty or reconstruction of the vesicle wall was seldom safe or necessary — 
that m practically all cases the obliterative aneurismorrhaphy of Matas was 
the operation of choice 

Case History— E H , age twenty-two years Referred to me by 
Doctor Hopkins, of Arlington, South Dakota When six years of age, 
he had a large abscess in his left kidney region which was opened and 
drained At the end of four weeks the drainage ceased and the open- 
ing was closed, and he had no further trouble with his kidney When 
the boy was fourteen years old, which would be about eight years ago, 
he was accidentally shot with a 22-calibre rifle The muzzle of the 
* Read by title before the American Surgical Association, June 14, 1 9 21 
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rifle was about four feet away from the point of entrance" The ball 
struck him from behind in the upper part of the right popliteal space, 
probably injuring the arterial wall and imbedding itself in the internal 
condyle of the right femur There was not much bleeding His phy- 
sician put him to bed for one week He has not had any trouble w ith 
his leg until quite recently He has noticed that the right leg was 
larger than the left, and that it tired more quickly It might be inter- 
esting to note, that this boy entered the United States Army and served 
through the entire war, including service in France 

In the fall of 1920, he commenced to have a sharp pain m the 
right groin, especially when tired He consulted Doctor Hopkins, 
who made an examination for hernia No hernia was found, but there 
was a marked dilatation of all the superficial veins, especially in the 
foot and calf of the leg There was a very marked thrill all through the 
leg, over every artery and vein This thrill extended up into the iliac 
vessels The upper leg was one and one-half 01 two inches longer than 
the left The most marked swelling and the maximum thrill were over 
the popliteal space 

Examination of abdomen and chest showed nothing pathological, 
urine and Wassermann were negative The X-ray rontgenogram 
showed the bullet imbedded m the internal condyle of the right femur, 
but no necrosis or other diseased condition about the bullet 

The diagnosis of a large fusiform traumatic aneurism was made and 
operation was advised 

The operation was performed at the Miller Hospital, St Paul, 
December 16, 1920 An Esmarch was applied about the upper thigh, 
just below the fold of the buttock An incision over the dilated artery 
demonstrated a fusiform swelling of the femoral artery, extending 
up to the Esmaich and down to the lower end of the popliteal space 
Upon opening the sac and cleaning out the clots we found many large 
vessel openings inside of the sac — about twenty m number It was 
not possible to determine which one of these openings communicated 
with the vein, no gutter or other evidence of the original arterial wall 
■was present, there was no- false sac The entire thickness of the 
arterial wall constituted the aneurismal sac Each one of the openings 
into the sac was separately sutured with fine chromic catgut 

The constrictor was loosened One or two bleeding-points were 
reinforced with chromic catgut Then the entire sac was obliterated 
by several continuous chromic catgut sutures The collateral circula- 
tion was so good in this diseased leg that when the operation was 
finished the color and superficial heat were just as good, if anything 
even better, than in the normal leg The thrill entirely disappeared and 
has never returned He made a rapid recovery, was able to walk in 
three weeks and is now well except for a slight keloid condition of 
the scar Doctor Hopkins reported on March 16, 1921 “ The leg is 

sw ollen below r the knee, but above that point is normal On June 2nd, 
Doctor Hopkins w rites “ Regarding the present condition of our 
patient, I w-ould say, that he is in good shape, the wound is entirely 
healed, and there is no evidence of a relapse of the aneurism 
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LIGATION (PARTIAL OCCLUSION) OF THE ABDOMINAL AORTA 

FOR ANEURISM* 

Report op a Recent Case with a Resume of Previous Cases 

By George Tully Vaughan, M D 
of Washington, D C 

Just one hundred and four years ago, Astley Cooper did the first operation 
of ligation of the aorta and the operation has been performed about nineteen 
times since, but m no case can it be said to have been successful in man 
according to the cases reported up to the present time Death has always 
followed in from a few hours to a few months from shock, hemorrhage, in- 
fection or something directly connected with the operation, except Hamann’s 
case which died from hemorrhage from a bedsore 

Experiments on the lower animals, dogs, sheep, and goats, by Luigi 
Porta m 1838—40, both by partial and complete occlusion of the aorta by 
ligature, proved that such operations were by no means necessarily fatal, 
and he published some beautiful drawings of the collateral circulation estab- 
lished in animals whose aortas had been hgated more than a year before 
In more recent years the work of Halsted along the line of partial and 
gradual occlusion of large arteries by means of metallic bands has been of 
great value in demonstrating a method of occlusion without causing ulcera- 
tion of the walls of the vessel 

In five of the twenty cases mentioned in this article, including my own, 
there was no ulceration, and in none of the five was there complete occlusion 
of the lumen of the aorta, and these were the only patients, excepting Keen’s, 
who hved long enough to give any expectation of complete recovery from the 
operation Tillaux’s patient lived thirty-nine days, Halsted’s two patients 
forty-one and forty-seven days respectively, Hamann’s six months and two 
days, and my patient is still living and working, one year and four months 
after operation 

H B , male, white, age thirty-nine, bricklayer, was referred to me 
by Dr James A Gannon 

History — Had typhoid fever at ten years of age, “blood poisoning” 
at nmeteen, and soon after that a chancre For three years he has 
been suffering with pain in the abdomen and back Two years ago his 
appendix was removed, and as he continued to have pain and developed 
a swelling in the abdomen just above the navel he was again operated 
on, November 5, 1919, when the aneurism was discovered and the 
operation was earned no further As the patient gave a positive re- 
action to the Wassermann test, he was treated for a while for syphilis 
This had no appreciable effect on the aneurism, therefore I decided 

* Read before the American Surgical Association, June 16, 1921 
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to try ligation of the aorta according to Halsted’s principle of incom- 
plete occlusion of the lumen of the vessel, usmg a piece of tape instead 
of the metal bands January 23, 1920, the abdomen was opened, 
the aneurism, about one mch and a half m diameter, seemed of the 
saccular type and sprang from the left side of the aorta behind the 
pancreas about opposite the origin of the superior mesenteric artery 
It was decided to place the ligature below the aneurism according to 
the Brasdor method The peritoneum was opened, the aorta exposed 
and a piece of cotton tape one-half mch wide was earned around the 
vessel about two inches above its bifurcation and just below the ongm of 
the mfenor mesentenc artery Two turns of one end of the tape made 
the surgeon’s or fnction knot, which was drawn gradually tighter and 
tighter until pulsation was no longer perceptible m the lliacs and barely 
so m the aorta below the ligature, then the knot was completed, the 
ends of the tape cut off and the abdomen closed 

Nothing unusual was noticed afterwards, such as increased blood 
pressure and pams in the lower extremities when the patient recovered 
from the anaesthetic 

Next day his condition was satisfactory — no pain or paralysis of 
legs, and the color and temperature were good Pulse distinctly felt 
m left foot but none m the right — both equally warm and comfortable 
A slight blowing sound could be heard by the stethoscope over the 
left external iliac, but none over the right Pulsation was faintly per- 
ceptible in the left iliac but absent m the right 

Recovery from the operation was normal but patient was kept m 
bed most of the time for two months and potassium iodide was given 
When he left the hospital March 30th the pam in back and abdomen 
was much less, the murmur of the aneurism was not as loud but 
was softer and more musical in character 

Some time during the month of May, against advice, patient 
returned to his work as bricklayer 

June 18, 1920, he was examined Says he feels better than he has 
for years — no pam of consequence and he eats, sleeps and works 
well The aneurism seems about one-half its original size A soft 
whining sound is heard directly over the aneurism and a rough sound 
over the aorta just below — both systolic No sound over external 
lliacs A feeble pulse is felt m the left iliac and none in the right 
August 29, 1920 Examined patient Thinks he is entirely veil, 
no pam, has gamed twenty pounds m weight, and does eight to ten 
hours work bricklaying daily The tumor cannot be made out by its 
pulsation The circulation m the lower extremities is the same as 
before desenbed 

February 13, 1921, when the last examination was made, one jear 
and twenty-one days after the operation, everything seemed satisfactory 
except the patient’s habit of going on occasional alcoholic sprees He 
was hard at work and looking well No aneunsmal pulsation could 
be felt but a soft whining note ending m a rough note below could 
still be heard m the region of the aneurism and the aorta just below 
A famt pulsation could be felt m the left iliac and dorsalis pedis, none 
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m the right iliac or vessels below, yet the two feet were normal in color, 
temperature and sensation 

When last heard from in May, 1921, one year and four months 
after operation, patient was m good condition, but just recovering from 
a spree 

Below is given a resume of nineteen previous cases of ligation of the 
aorta and five cases of suturing or plugging of aneurisms of that vessel 

LIGATION 

1 June 25, 1817, Astley Cooper ligated the abdominal aorta for a 
left lhofemoral aneurism m a man thirty-eight years of age Death m 
three days 

2 July 5, 1829, James ligated the abdominal aorta for aneurism of 
the left external iliac artery in a man forty-four years old Death 
from shock three and one-half hours later 

3 January 26, 1834, Murray ligated the abdominal aorta for right 
iliofemoral aneurism in a man thirty-three years old Death in twenty- 
three hours 

4 August s, 1842, Monteiro ligated the abdominal aorta for right 
lhofemoral aneurism in a man thirty years old Death from hemor- 
rhage ten days later 

5 June 21, 1856, South ligated the abdominal aorta for aneurism of 
the right common and external iliac arteries in a man twenty-eight 
years old Death forty-three hours later 

6 March 8, 1868, Wm Stokes ligated the abdominal aorta just above 
the bifurcation for right lhofemoral aneunsm in a man fifty years old — 
silver wire ligature Death from shock twelve and three-quarters 
hours later 

7 March 30, 1868, Hunter McGuire ligated the abdommal aorta for 
aneunsm of the left external, and both common lhacs and the aorta, 
in a man thirty years old — the left ureter was included m the ligature 
Death m a few hours 

8 August 6, 1869, P H Watson ligated the abdommal aorta for 
iliac aneunsm m a patient, sex and age not given Death from gangrene 
sixty-five hours later 

9 August 19, 1870, Czerny ligated the abdommal aorta (thinking it 
was the iliac) for gunshot wound of the thigh m a soldier twenty- 
seven years old Death in twenty-six horns 

10 January 19, 1879, Czerny ligated the abdommal aorta between 
the two renals for tumor of the left kidney m a man fifty years old 
Death m ten hours 

11 July 3, 1890, H Milton ligated the abdommal aorta just below 
the renals for a ruptured aortic aneunsm m a man forty-five years old 
Death from anaemia and shock twenty-four hours later 

12 December 12, 1899, W W Keen ligated the abdommal aorta 
just below the diaphragm, for ruptured aortic aneurism m a man 
fifty-two years old Patient lived forty-eight days There was no 
suppression of urine and the bruit in the aneunsm did not disappear 
Death from hemorrhage from the ligature cutting through 

13 January 20, 1900, Tillaux ligated the abdommal aorta just 
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above the bifurcation for ruptured left iliac aneurism in a man fifty- 
six years old Death thirty-nine hours later He grew gradually 
thinner until death There was no ulceration at the point of ligation 
and the lumen of the aorta was not completely obliterated, permitting 
the passage of a grooved dissector 

14 May 1, 1901, R T Moms occluded the abdominal aorta just 
above the bifurcation with a soft rubber catheter and clamp forceps 
for aneurism proximal to the ligature m a woman twenty-four years 
old Death fifty-three hours later from infection caused by gangrene 
of bowel in contact with the forceps 

15 June 20, 1904, A Gurnard ligated the thoracic aorta about 
the level of the ninth dorsal vertebra for aneurism of the end of the 
arch Death three days later from suppression of urine Gurnard re- 
marks that ligation above the renal arteries is incompatible with life, 
evidently not knowing the history of Keen’s case 

16 January 1, 1905, W D Scott ligated the abdominal aorta just 
above the bifurcation for gunshot wound of the aorta and intestines, 
using a soft rubber catheter and forceps, in a negro woman twenty 
years old Death one hour later 

17 December 18, 1905, W S Halsted apphed his aluminum band 
to the thoracic aorta about 7 cm above the diaphragm, partially 
occluding the lumen, for aneurism of the upper abdominal aorta 
Pam was much relieved January 10, 1906, twenty-three days later, 
a second band was apphed to the abdominal aorta just below the 
inferior mesenteric artery distal to the aneurism, just occluding the 
femoral pulse Death eighteen days after the second operation from 
rupture of the aneurism No ulceration at sites of bands 

18 February 23, 1909, Halsted apphed his band to the aorta be- 
tween the renal and superior mesenteric branches for aneurism ex- 
tending from the renal arteries to the bifurcation of the aorta m a 
physician fifty-three years old, producing partial occlusion Great 
relief from pam March 5th there were enlargement of the aneurism 
and signs of infection, and Finney wared the aneurism March 12th 
Death April 11, 1909, from infection from a psoas abscess 

19 September 11, 1917, Hamann ligated the abdominal aorta just 
above the bifurcation for a pulsating tumor m the pelvis for which 
the right internal iliac had been ineffectually hgated, m a man fifty-one 
years old Death Maich 13, 1918, six months and two days later, from 
hemorrhage from a bedsore At necropsy no aneurism u r as found and 
the aorta at the site of the ligature w r as found only partly occluded 
having a lumen less than 3/16 inch in diameter 

SUTURING AND PLUGGING OF THE S\C 

t April, 1906, R Lozano reports an operation on the abdominal 
aorta by Matas’ endo-aneurismorrhaphy for aneurism Death eight 
hours later from shock and hemorrhage — the diseased artery walls v ould 
not hold sutures well 

2 In the summer of 1906, John C Munro ligated the right phrenic 
artery and the coeliac axis and sutured with catgut the stump of the 
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sac of an aneurism of the aorta above and behind the coeliac axis, 
m a man thirty-nine years old Death that night from hemorrhage 

3 July 30, 1904, Tuffier exposed by dissection an aneurism of the 
arch of the aorta threatening to rupture through the skin No pedicle 
to the sac was found and adhesions were extensive, so extirpation was 
abandoned and the thorax closed Death five days later, suddenly — 
the operation not having hastened his death 

4 October 29, 1909, Tuffier operated on a man forty-nine years old, 
the aneurism showing as a pulsating tumor in the right upper sterno- 
costal region over which the skin was thm and adherent In exposmg 
the aneurism by turning back flaps, it was ruptured, and, to stop the 
bleeding, the tip of the gloved left index finger was thrust into the 
opening A tampon was then made by stuffing the finger of a glove, 
the finger was withdrawn and the stuffed glove finger subst'tuted and 
sewed into place and the wound closed with drainage The patient was 
up on the eleventh day and walking on the thirteenth Next day, the 
fourteenth, the tampon was replaced by a new one of the same kind 
Two days later death occurred suddenly, but not from hemorrhage 
or asphyxia 

5 Kummel reports, m the Deutsch med Wochenschnft, April 2, 
1914, the case of a man forty-five years old, with an aneurism of the 
thoracic aorta just above the diaphragm The aneurism was exposed 
by resecting three ribs close to the spme and just above the diaphragm, 
the aorta was controlled above and below with fingers, the aneurism slit 
open, the clots turned out, and the walls of the sac united with two 
rows of continuous sutures down to the lumen of the artery Death 
in a short time from shock 
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A NOTE ON THE TREATMENT OF SECONDARY HEMORRHAGE 
FROM THE BRANCHES OF THE COMMON CAROTID ARTERY* 

By Vilbay P Blair, M D 

op St Louis, Mo 

FROM THE SURGICAL DEPARTMENT OF THE WASHINGTON' UMVERSITT MEDICAL SCHOOL, ST LOUIS, MISSOURI 

It was a teaching of Kocher that to tie the common carotid artery in a 
person past middle life was always dangerous and, in the arteriosclerotic, 
equivalent to a death warrant 

It would seem that some surgeons tie this vessel rather indiscriminately 
and for somewhat trivial reasons, claiming to see no ill results Their luck 
is better than mine 

I have ligated the common carotid in but three subjects who were over 
forty years of age One was for a carotid body tumor that completely 
surrounded the bifurcation and had materially reduced the calibre of the 
internal division This patient survived without immediate symptoms of 
brain ischaemia, but the later history is not known In the other two cases, 
although partial compression of the artery preceded the ligation for a period 
of more than twenty-four hours, both died with marked cerebral symptoms 
apparently referable to ischaemia An autopsy could not be obtained in 
either case 

I have ligated the common vessel about six times in people under thirty 
years with only transient cerebral symptoms in one case, but I am so con- 
vinced of the dangers of this ligation in elderly people that I allowed one 
old man to bleed to death while making puttering attempts to control a 
secondary hemorrhage from one of the larger branches of the external 
carotid rather than tie the common artery, which I knew perfectly well to be 
the only sure method of controlling the bleeding 

It is an old teaching m English surgery, rather generally accepted, that 
when a true secondary hemorrhage occurs m the neck from one of the pri- 
mary divisions of the common carotid or from one of the primary branches 
of the external carotid near the bifurcation, only ligation of the common artery 
will prevent fatal hemorrhage Death may occur within a few minutes or 
the first bleeding may be slight and cease spontaneously or in response to some 
minor proceeding, but it will recur and continue to recur The reasons for 
this are that the vessel walls are held patent by the induration of the tissue 
and that the width of the vessel is so great compared to its length that the 
clot has iio opportunity to organize The secondary hemorrhage here referred 
to is that due to infection, the ligature cutting through the vessel wall, or the 
clot being dissolved or blown out before permanent repair is established 

In my own practice I have not seen a true secondary hemorrhage in the 

*Read before the American Surgical Association, June, 1921 
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neck, corresponding to the above definition, in over eight years, or since 
first heeding the advice of Billroth to neither suture any wound m the floor 
of the mouth nor to suture without free drainage any wound that contained 
a ligated carotid or a ligated primary branch 

I have had, however, two cases that somewhat approximated true second- 
ary hemorrhage, the successful outcome of which suggested a plan that I 
hope might prove efficient in dealing with true secondary hemorrhage m 
this locality. 

The first of the two cases just referred to was a hemorrhage following 
the throwing off of a slough after a complete removal of the tongue, with 
a cautery, right at its attachment to the hyoid bone In this case the bleeding 
ceased spontaneously, showing that the fluids in a foul pharynx would not 
necessarily prevent the formation of a permanent clot in the open stump of 
the lingual artery 

It has been my custom for some time m dealing with carcinoma of the 
tongue or pharynx to ligate the lingual and facial vessels as far from their 
origin as possible, usually about an inch, and leave the ligated ends protruding 
into the pharynx with no protection whatsoever 

The second of the two cases referred to above is the only one of the cases 
treated by the method just described m which secondary bleeding occurred 
and this was not a true secondary hemorrhage as above defined Three 
days after removal of the tongue and following a coughing spell, there 
was a persistent arterial bleeding, the blood coming from within the right 
side of the pharynx On opening the right half of the submaxillary wound 
it was found that the stump of the facial artery stood up m the pharynx 
very much as it was at the time the submaxillary wound was closed at opera- 
tion, and that just proximal to the ligation there was a fair-sized uncontrolled 
branch the continued circulation in which prevented the formation of a firm 
clot in the stump of the artery Further, it was found that another very 
minute branch that arose close to the preceding had been partially torn from 
the indurated wall of the stump and there was a pulsating stream of blood the 
size of a pm No attempt was made to ligate the bleeding point, but a 
ligature was placed on the uncontrolled branch referred to above and, after 
a few minutes’ pressure on the stump, all bleeding ceased The wound was 
left open for observation and next day the stump of the facial artery which 
had been nearly an inch long had shrunken entirely out of sight behind the 
digastric muscle, and it gave no further trouble 

My conclusions from personal observations are 

1 That secondary hemorrhage of the carotid artery and its branches is to 
be prevented by not suturing wounds that extend through the floor of the 
mouth and by packing or freely draining all wounds in the neck, above the 
level of the thyroid cartilage, that contain a ligated primary branch of the 
carotid artery 

2 That secondary hemorrhage from a ligated primary branch might 
possibly be controlled by previously having placed the ligature as far from the 
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Fig i — Showing the appearance of the space left after the removal of tl rate mom a of 

maxillary structures after the author s method of radical operation up m 

the tongue (Note) Attention is particularly invited to the facia a , closed b\ 

the pharyngo-buccal cavity They receive no further attention Th rn\mdes muscle 
turning doun and Suturing the Submaxillary flap of shm and pi tysm > 
which is here shown turned up over the chm 

(Note) Operation for Advanced Carcinoma of the Tongue or Floor of the Mouth Su 
gery Gynecology and Obstetrics (Feb 1920) 




SECONDARY HEMORRHAGE COMMON CAROTID ARTERY 


carotid as possible and when bleeding actually occurs, (a) to free the stump 
from the surrounding mduiated tissues, ( b ) to ligate any branches that 
are given off proximal to this ligature and, if necessary, to loosely re-ligate 
the stump itself as far from its origin as possible 

If it is found necessary to place the ligature on the bleeding stump so 
close to the external carotid as to preclude the formation of a proximal clot, 
then the external carotid itself should be exposed and a ligature placed on 
each branch and on the trunk at least an inch from the bifurcation, in the 
hope of establishing a permanent clot in the external carotid itself In this 
latter fashion I have successfully avoided ligating the external carotid danger- 
ously close to its origin in a wound I knew would become infected 
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THE CAUSATION AND AVOIDANCE OF CEREBRAL DISTURB- 
ANCES IN LIGATION OF THE COMMON 
CAROTID ARTERY* 

By Leonard Freeman, M D 
of Denver, Colo 

The danger to the brain in ligating the common carotid is generally 
recognized and has been emphasized in all our text-books For instance 
“ The surgeon is always in doubt whether the patient will come out of the 
anaesthesia, and if he does whether he will exhibit haemiplegia or progressive 
cerebral softening ” (Bmme) , and again, “ From the beginning of carotid 
surgery to the present time the dread of cerebral disturbances has invested 
the technically simple operation of ligating the common carotid artery with 
a gravity and anxiety, that are associated with few other ligations ” (Matas) 

The percentage of cases in which the brain is affected has been placed as 
high as 54 5 (Le Fort), but 20 to 25 per cent is generally recognized 

The almost universally accepted cause is anaemia with softening of the 
biain, from inadequate collateral cuculation, due to defects in the circle of 
Willis This plausible theory is supported by — (1) the occasional finding 
of such circulatory anomalies m fatal cases , (2) the possibility of producing 
cerebral softening ” (Bmme) , and again, “ From the beginning of carotid 
common occurrence of these disasters after middle life, which can be 
explained by lessened dilatabihty of the collateral vessels from in- 
creased rigidity 

The acceptance of the anaemia theory naturally has led to various pro- 
cedures to determine the presence or absence of an adequate collateral circu- 
lation before resorting to permanent closure of the carotid, such as — tem- 
porary ligation (Halstead, Jordan) , gradual narrowing of the arterial lumen 
by encircling metal bands (Halstead, Matas), which is supposed to give 
time for the collaterals to expand, simultaneous ligation of the internal 
jugular (Ceci), with the idea of inhibiting cerebral anaemia, and lastly, the 
abandonment of ligation in favor of aneunsmorrhaphy, or arterial suture 
m the case of wounds, so as to preserve the circulation (Rehn) 

Scant attention has been given to the objections to this time-honored 
theory It fails to explain 

1 The interval which nearly always occurs between the operation and 
the advent of cerebral symptoms, which vanes from a few hours to several 
days, or even two or three weeks If anaemia were the cause, symptoms 
should occur at once 

2 The suddenness of the onset of the symptoms If produced by 
anaemia, they should come gradually 

3 The greater frequency of brain complications in ligation of the common 
over that of the internal carotid Theoretically, it should be the reverse, 

* Rea a before the American Surgical Association, June 14, 1921 
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owing to the possibility of a retrograde flow of blood from the external 
carotid This, m fact, has actually been observed to occur in certain opera- 
tions in the neck 

4 Autopsies in which no arterial sclerosis and no deficiencies m the circle 
of Willis have been found (Zimmermann) 

5 Cases in which the artery was temporarily compressed for a long 
time before operating, without ill effect, with disaster resulting aftet 
ligation (Goldhammer) 

6 Cases in which a preliminary, gradually increasing constriction of the 
lumen by metal bands was resorted to, and still cerebral softening followed 
permanent tying of the vessel (Gruber and Werner) 

7 A case (Perthes) where the common carotid was temporarily tied 
during the extirpation of a cervical tumor , but as soon as the ligature was 
divided and the m dilation reestablished haemiplegia followed, which cannot 
be explained by anaemia 

Another explanation for softening of the brain following ligation of the 
common carotid was advanced by Zimmermann, in 1892, and supported more 
1 ecently by Stierhn, Perthes 1 and a few other observers Although receiv- 
ing scant recognition it has much in its favor and deserves serious considera- 
tion It is based upon the fact that when the carotid is tied its inner coat is 
ruptured, which leads to the formation of a thrombus, and it is either the 
direct extension of this thrombus, or much more frequently the lodgment of 
detached emboli, which may block the cerebral arteries and causes anaemia 
and softening Rarely, when the intima is smoothly divided, thrombosis does 
not result , but where the edges are ragged or curl into the lumen of the vessel 
coagulation is inevitable 

The points in favor of this theory are numerous and convincing It ex- 
plains, for instance, why — 

1 There nearly always is an interval between the operation and the 
cerebral disturbances, during which a clot is formed and emboli detached 

2 The brain symptoms come suddenly, like an apoplectic stroke, due to 
the lodgment of emboli 

3 Autopsies done in fatal cases following ligation, and also experiments 
upon animals, repeatedly have demonstrated the presence of ascending 
thrombosis and of embolism 

4 Tentative compression or temporary ligation, even when unaccompa- 
nied by symptoms, does not insure that disaster w ill not result w hen the artery 
is permanently tied, and neither does the gradual diminution of the arterial 
calibre by metal bands or otherwise 

5 Disaster is more frequent in ligating the common than the internal 
carotid, because the return flow from the external carotid is particularly 
liable to detach emboli from an extending thrombus m the mam arterial trunk 

6 The release of a temporary ligature, with reestablishment of the circu- 
lation, may initiate cerebral trouble, as demonstrated by Perthes 

The preponderance of softening of the brain m the aged is not difficult 

317 



LEONARD FREEMAN 


to understand because of the tendency to increased brittleness of the internal 
coat due to arteriosclerosis This leads to increased likelihood of rupture 
from ligation and to roughness of the torn edges, thus increasing the tendency 
to thrombosis 

That ligation does not always produce trouble is clear when one remem- 
bers that the furrow produced in the inner coat by the ligature is sometimes 
so smooth that coagulation fails to occur, and that emboli do not always 
become detached even if a thrombus is present 

The fact that cerebral symptoms once m a while occur during an opera- 
tion, so that the patient comes out of the ansesthetic paralyzed, does not mili- 
tate against the embolus theory Such occurrences usually take place in 
connection with aneurisms, and admit of explanation on the ground that 
emboli have been dislodged by manipulation of the aneunsmal sac Tins 
has led Perthes to emphasize the necessity of closing the distal artery before 
the sac is touched 

Unquestionably it cannot be denied that anomalies in the circle of Willis 
occur , but it is significant that when they have been found after death follow- 
ing ligation of the carotid, it has not been proved that thrombosis or embolism 
was not present also Nevertheless, m spite of theoretical considerations, 
we are not yet warranted m assuming that brain disturbances do not occur 
occasionally from anaemia alone Such an instance recently has been re- 
ported by Moser , 3 in which the marked symptoms resulting from a temporary 
ligation of the common carotid immediately were relieved by removal of the 
ligature In such a case, however, a question must always arise as to the 
permanency and seriousness of the cerebral condition 

If this embolic theory is true, the older method of ligation should be 
discarded in favor of one which does not cause rupture of the internal coat, 
thus avoiding the formation of a thrombus One way of accomplishing tins 
is by the use of a metal band (Halstead, Matas) , and another by the employ- 
ment of a strip of fascia lata The latter is preferable because it is not a 
foreign body, is less likely to injure the artery, and is always at hand 
when wanted 

The technic described by Perthes is simple (see illustration) A stup 
of fascia lata, three or four inches long and half an inch wide, is obtained 
from the thigh, wrapped once or twice around the artery, tied in a half-knot, 
and the knot secured by a few sutures It is pulled just tight enough to oblit- 
erate the vascular lumen without rupturing the internal coat If desired, 
additional pressure and security against injury may be had by folding length- 
wise another fascial strip several times upon itself and placing it between 
the knot and the artery As is well known, fascia lata will not stretch or 
break easily, hence it makes an ideal material for the purpose 

It goes without saying that aneunsmorrhaphy, as well as the suture of 
wounded vessels, cannot be discarded, but they should be employed only 
when they can be done easily and safely 
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The following case is reported in order to add to the statistical material 
which will assist in deciding which of the two theories is the coi rect one . 

A woman, about fifty years of age, with a blood-pressure of t\\ o hun- 
dred, noticed, four or five months previously, a beginning swelling just 
above the right sterno-clavicular junction This was accompanied by a 
disagreeable throbbing in the neck, and neuralgic pains over the right 
side of the head posteriorly, and the entire right shoulder There was 
also difficulty m swallowing and a sense of choking An X-ray picture 
demonstrated, however, that the dysphagia was due to a cardiospasm 
(pressure on the pneumogastnc ? ) and not to direct interference with 
the oesophagus These distuibances increased rapidly and finally be- 
came so annoying that she applied to her physician, Dr Alice Guthrie, 
for relief Examination revealed a pulsating, expansile tumor, about 
as large as a walnut, which was evidently an aneurism of the first 
portion of the carotid, or of the innominate 

An operation was done, on January 3, 1921, in which was found a 
marked fusiform dilatation of the innominate, the first part of the 
subclavian and the fiist part of the carotid Although the condition did 
not seem bad enough to justify a ligation of the innominate or sub- 
clavian, it nevertheless demanded that something be done to relieve the 
symptoms and prevent an increase of the trouble Hence the following 
procedure was decided upon Two strips of fascia lata were obtained 
from the thigh, each about four inches long and one-half inch wide 
One of these was wound twice around the dilated innominate and se- 
cured to itself by stitches It was drawn tight enough to lessen the 
calibre of the vessel without obliterating it, the amount of tension being 
legulated by the distal pulsation of the artery By this means it was 
hoped to reinforce the vessel and prevent its further enlargement, 
according to the suggestion of Halstead 

The other strip was given a double turn about the lower end of the 
caiotid and tied in a half-knot, which was secured from slipping by 
sutures of chromic gut This permanent ligature was carefully drawn 
just tight enough to stop the distal pulsation without danger of rupturing 
the internal coat 

Convalescence from the operation was without incident, there being 
no cerebral disturbance of any kind The pulse in the right wrist re- 
mained normal, while that m the right common carotid was absent and 
remained so for at least two weeks 

The patient was relieved of all her annoying symptoms, including 
the thiobbmg, the cardiospasm and the various neuralgias At the end 
of a month she was still m excellent condition and extremely grateful 
for the relief obtained The pulsating and expansile tumor was no 
longer to be felt at the root of the neck, but a comparatively feeble 
pulse had returned in the carotid, due either to a collateral circulation 
from the back-flow through the external carotid or to reestablishment 
of the circulation through the point of ligation If deemed necessary, 
the former occurrence could be prevented by simultaneous ligation of 
the external carotid, and the latter by applying an ordinary ligature to 
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the common carotid proximal to the fascial band and dividing the 
artery between them (Perthes) 

Summary — I The great danger from cerebral disturbances in ligating 
the common carotid artery is universally recognized 

2 The accepted theory m accounting for this danger is that of anasm’a, 
due to failure of collateral circulation arising from defects in the circle 
of Willis 

3 An apparently more rational theory, recently emphasized by Perthes, 
is that of thrombosis at the point of ligation, followed by embolism This 
accounts for the suddenness of onset of the symptoms and the greater or less 
interval which precedes them The preponderance of cases after middle liie 
is explained by the greater brittleness of the inner coat of the artery produc- 
ing ragged edges when divided by the ligature and thus inviting thrombosis 

4 If this latter theory can be substantiated by experience it will do away 
with much of the fear and hesitation of the surgeon when confronted by 
this comparatively simple operation 
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SURGICAL ASPECT OF TUMOR OF THE BRAIN* 

By Miles F Porter, M D 

of Port Wayne, Indiana 

FBOFESSOB OF SURGERY IN THE INDIANA SCHOOL OF MEDICINE 

Both the morbidity and the mortality caused by all tumors of the 
brain, all tumors of the meninges and all tumors of the inner aspect of the 
skull result largely from increased intracranial tension, local, general, or 
both The word tumor as here used is intended to apply also to infectious 
granulomata These pressure phenomena are the result of an increase m 
the intracranial content — they are mechanical fin origin In ioo cases 
studied in the service of Doctors Halsted, Heuer and Dandy 1 they found that 
in 57 evidence of the increased intracranial pressure was manifested in the 
X-ray pictures by a separation of sutures Mechanical defects are best 
remedied by mechanical measures These statements, in the present state of 
knowledge, must, it seems to the writer, be accepted as true They require 
qualification and exemplification, but in a general way they present a true 
picture Logically, therefore, two facts seem to follow (i) That all tumors 
occupying the cranial cavity should be taken into consideration m a discus- 
sion of brain tumors, as is done by Hertzler 2 and other writers (2) That 
the subject of brain tumor is a surgical rather than a medical subject 

Last summer in Paris the writer was present at a clinic conducted by a 
surgeon of decidedly excellent repute One of the cases was listed as 
“ brain tumor ” The operator proceeded to remove a large part of the 
frontal bone and, very much to his surprise, when the segment of bone came 
away, the tumor came with it Technically, it was a tumor of the skull , 
practically, it was a tumor of the bram This is not intended as an adverse 
criticism for the operation was well conceived and splendidly executed, but 
the incident is related in support of the contention that all tumors occupying 
the cranial cavity should be considered in discussing the general question 
as to whether tumors of the bram should be considered as primarily surgical 
rather than medical It would seem obvious that if the majority of patients 
with bram tumor can be relieved or cured by surgery only, then these patients 
should be considered surgical subjects until the contrary is proven 

As late as 1902 Ransohoff, 3 m a paper read before the Surgical Section 
of the A M A , said “ Only 6 per cent of all cases are suitable for operation ” 
Bergmann, as quoted by Hoppe, 4 came to a like conclusion as the result of 
a study of 673 cases taken from various sources 

The writer takes it that these authors mean to convey the idea that only 
about 6 per cent of tumors of the bram per sc can be removed surgically 
Certainly more than 6 per cent of patients with tumors of the brain proper 

* Read before the American Surgical Association, June 15, 1921 
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can be relieved surgically and a still larger per cent can be relieved by 
surgery if tumors of the meninges and inner table of the skull are included 
Ransohoff (loc at ) puts the three-year recoveries from operation in brain 
tubercle at over 25 per cent As emphasized by Cushing 0 it is oftentimes 
impossible to differentiate between true tumor and what he calls pseudo- 
tumor cerebri He further quotes and supports the statement of Tooth that 
even among the fatal cases are “ many positive surgical successes, some 
almost brilliant considering the circumstances, and followed by relief 
of pam, improvement m sight and mental state and prolongation of life ” 
Cushing operated upon 350 out of a series of 500 Headache is an almost 
constant symptom of tumor of the brain, and according to Paton, as quoted 
by Rawling, 0 either optic neuritis or atrophy occurred in 81 2 per cent of 
252 cases Surgery, and surgery only, can relieve either or both of these 
symptoms m a large percentage of cases Beriel 7 operated 8 out of 16 cases 
of glioma and advises calling the surgeon as soon as the diagnosis is made, 
but insists that no attempt be made to remove the tumor because simple 
decompression gives better results The position taken by White, 8 Segum, 9 
V Bergmann 10 and Koplik, 11 that gummata, non-localizable tumors, non- 
encapsulated tumor, tubercular tumor, and tumors of any sort in comatose 
patients are non-operable is no longer tenable As long ago as 1892 Czerny 12 
expressed the opinion that pathologico-anatomical results were not authorita- 
tive in bram tumor Wyeth, 13 prior to 1894, operated two patients in coma due 
to bram tumor Both patients became conscious and one was able to attend 
to business for seven months and to execute a will which stood In neither 
case was the tumor removable It is generally conceded now by surgeons 
of experience that decompression may be expected to alleviate the distressing 
symptoms of bram tumor regardless of its location or nature, but it is a 
humiliating fact proven by an extensive search of the literature that notwith- 
standing the advice of Cushing, 14 Sachs, 15 Sharpe 16 and others, a large num- 
ber of patients are allowed to suffer an unconscionable time, amounting in 
the aggregate to decades, for the want of timely intelligent surgical interfer- 
ence Early operation not only relieves the symptoms but tends to prevent 
the secondary changes which occur in the brain as a result of the tumor — the 
hyperplasia of Spiller 17 To allow a patient to go blind or even to allow him 
to suffer over a long period in the hope of making a complete diagnosis, or 
in the hope of relief through antisyphihtic treatment, is almost a crime The 
time which is considered reasonable during which antisyphihtic treatment 
may be tried is rapidly growing shorter In 1893, C H Mayo 18 said, “tumors 
diagnosed as gumma should be treated medically for three months ” 
Horsely, 19 in 1910, put the time limit for antiluetic treatment at six or eight 
weeks at the most, while Rogers, 20 in 19x1, says, “ from three to six weeks is 
long enough to test the utility of antisyphihtic remedies,” and Sachs, 21 m 
1920, puts the limit for palliative treatment at four weeks 

Especially in children is it necessary to guard against losing valuable time 
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in the hope of giving relief by antisyplnhtic medication Rmsta 22 found 
only one gumma in 140 cases of brain tumor in children, and m this case the 
child died after nine months of antisyphilitic treatment, v Inch treatment did 
not seem to modify the gumma 

Frazier, in a letter to the writer, says, speaking of gummata “ In the 
first place, it is unimportant in the majority of instances to make a distinction, 
and in the second place, after you think you have made it, you probably find 
you have made a mistake, and an operation is often necessary to confirm 
diagnosis and to deal adequately with the lesion To make a diagnosis of 
gumma does not exclude it from the possibility of a surgical lesion ” It is 
well to recall here the observation of MacEwen made at the International 
Medical Congress in 1909 to the effect that avascular gummata would respond 
to antiluetic treatment only after pressure had been relieved 

It is well to recall here also the fact that decided remission in symptoms 
does not exclude brain tumor, nor does it indicate necessarily that the treat- 
ment used was the cause of the remission Abercombie, m his work on 
“ Diseases of the Brain,” published in 1843, relates the case of a patient who 
became blind rather suddenly, whose sight was restored by an emetic, but 
lost again, and permanently, within an hour Rudolf and MacKenzie, 111 the 
American Journal Medical Sciences, vol cxxxvm, pp 733-1909, report a 
very interesting case illustrating the extraordinary remissions that sometimes 
occur m patients with brain tumor 

Ballance ( loc cit ) states the case about right, in my opinion, when he 
says “ Decompression should be done before symptoms have become more 
than barely sufficient to enable a probable diagnosis of brain tumor to be 
made , one should never wait for pressure symptoms in the eye to develop ” 
Cushing, m a recent letter to the writer, said “ I have seen patients with 
syphilomas become blind during treatment for them I think a syphiloma is 
better treated like any other tumor ” 

Given a diagnosis of brain tumor the patient’s interests are best served by 
an immediate operation, waiting for a complete diagnosis is dangerous If 
for any reason delay m a given case is desirable, the time of the delay should 
not be arbitrarily limited on the authority of any one, but rather the case should 
be carefully watched, especially the eye grounds, and the operation done 
before irreparable damage has occurred Then, too, the suffering which some 
of these patients endure may be, in and of itself, a sufficient warrant for a 
decompression operation Personally, I am in favor of the suboccipital proce- 
dure m subtentorial tumors , however, as Cushing 23 suggests, it is questionable 
whether a decompression here is any more effectual than one placed elsev here 
For all other than subtentorial tumors Cushing’s subtemporal operation is 
the one of choice, unless one desires to make some exploration in the hope 
of locating the tumor at the same time, in which case the operation maj be 
planned along the lines advised by Hudson, 21 or the combined subtemporal 
decompression and exploratory operation described by Cushing 23 
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In 1902, and again in 1903, the writer 26 called attention to the use of the 
exploring needle as an aid in locating tumors, abscesses and cysts of the 
brain through the change in resistance transmitted to the surgeon’s hand as 
the needle progresses Since this time I have frequently referred to this 
diagnostic aid in discussing the subject, but for some reason it has never 
come into general use The hollow needle is quite frequently used m cysts 
and abscesses, but one rarely sees a report of the use of the solid needle in 
the way suggested In a recent letter Doctor Cushing says “ that needling for 
brain tumor is employed by all so-called neuro-surgeons ” The evidence 
contradicts this statement, in so far as concerns the use of the solid needle m 
the way and for the purpose here advocated Die Hirnpunction of Neisser 
and Pollack and Krause 27 contemplates the use of a hollow, sharp needle, 
with its attendant dangers, for the express purpose of determining the pres- 
ence or absence of fluid and for tapping the ventricles The value of the 
needle in locating tumors and abscesses I have demonstrated, and Elsberg 28 
also has discovered tumors m this way, which he says “ would otherwise 
have been missed ” However, the reports of cases make it plain that many 
exploratory operations for brain tumor result in failure because this simple, 
safe and valuable expedient is not generally known and used In 1912 Willy 
Meyer 29 said in speaking of an exploratory operation for supposed cerebellar 
tumor, “ The entire cerebellum was exposed and carefully explored with 
negative results The patient died, and at the autopsy a large cyst was found 
in the left hemisphere, involving temporal and occipital lobe Were it not 
that the sometimes dangerous consequences of aspirating the brain made sur- 
geons fear the multiple use of the needle in intracranial operations, the cyst 
in this case might have been found and evacuated ” I venture the assertion 
that this cyst might have been discovered by the use of the solid needle 
Cushing, 30 in his article on a combined exploratory and decompressing opera- 
tion, cites two instances of tumor “ too far below the cortex to be identified ” 
It makes little or no difference how far below the cortex the tumor is situated 
so far as concerns its detection by the use of the needle The detection 
rests upon the difference in resistance offered to the progress of the needle 
by the normal as. compared with the abnormal tissue Spiller 31 says “ Deep 
probings where the tumor is not upon the surface are rarely of value and do 
harm ” With the use of the solid needle the danger of “ aspirating ” the 
brain is eliminated, and from experience and study I am convinced that the 
procedure is relatively without danger and of great diagnostic value The 
needle used should be long, slender, round, and rather dull Elsberg 
has used a slightly roughened needle, and says by this means one is often 
able to recognize slight differences of resistance in the brain I have not 
used a roughened needle in actual work but think the suggestion valuable, and 
shall act on it in the future A fine trocar and canula, such as is used for 
mtraspmous work, dulled slighly at the point and slightly roughened for 
about an inch at the distal end, makes an ideal instrument for exploring the 
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brain Coupled with the solid needle, one has also the canula m case he 
wants to tap a cyst or an abscess 

The writer has experimented with such a needle by imbedding m a fresh 
brain pieces of liver and then locating them by the sense of touch as imparted 
through the needle He has also demonstrated the possibility of locating 
vessels and ducts in liver substance with the needle, and he ventures to sug- 
gest to neurologic surgeons who have not had experience with the solid 
needle for the purpose of locating tumors of the bram that if they will repeat 
these experiments they will be convinced of the value of the method 

With two- or three-stage operations I have no experience, and like 
Cushing, I do not look upon them with favor However, it must be conceded 
that in some instances they become a necessity because of shock or hemor- 
rhage or both, and in other instances advisable w here one has failed to locate 
the tumor at the first operation in the hope that relief of pressure may make 
localization possible later on The necessity for a two-stage operation for 
simple decompression must be very rare It should be remembered, too, 
that some surgeons of large experience, like Von Eiselberg , 32 prefer the two- 
stage operation for the removal of tumors, on the ground that it is safer for 
the patient 1 ' , , ' ij , \ 

Drainage in this work should be looked upon as an evil which in some cases 
becomes a necessity When employed it should be removed in forty-eight 
or seventy-two hours Permanent drainage would prolong life and minimize 
the deformity in those cases in which it is impossible to remove the pathology 
However, I know of no reliable and safe way of accomplishing this G A 
Cathey 83 makes a tube of the dura and says that this “ establishes permanent 
drainage,” but I have not seen his original article and am unable to say upon 
what evidence his statement is based We do know, however, that, generally 
speaking, fascial tube drains are disappointing Halstead and Vaughan 34 
say “ X-rays, radium and fulguration practically do not come into considera- 
tion in the treatment of intracranial tumors ” Later reports are more 
encouraging, however S Nordentoft 35 has a record of twenty cases of 
bram tumor treated by Rontgen exposures with encouraging results The 
favorable results in his “ first series of eight cases have continued to date , 
there has been no recurrence of tlv growth or return of S) mptoms ” 
Muskens 30 reports gratifying result: from Rontgen-ray treatment in two 
cases of cerebellopontile tumor Frazier 37 reports three cases treated 
with radium, in which the “growth of the tumor, m the light of the clinical 
evidence, has been arrested at least, the tumor possibl} destroyed in periods 
of observation covering a maximum of eight years ” In one of Frazier’s 
cases the radium w*as buried in the tumor, m the pontile angle, in one (also 
cerebellar) the tumor w r as not exposed and four applications of radium were 
made following suboccipital Cramotom> In lus third case the treatment 
consisted of combined use of X-ray and radium, together w ith pituitary and 
thyroid feeding following a sella decompression Williamson, Brown and 
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Butler, 38 as a result of •experiments with radium upon dogs for the purpose of 
determining the safe dosage of radium, say that “ the experiments give 
assurance that in brain tumors which respond readily to radium, little or no 
damage will be inflicted upon the brain tissue surrounding the tumor if the 
radium is implanted in the growth The dosage can be regulated so as to 
be destructive only to the periphery ” Unfortunately, Frazier found no case 
of glioma which seemed to be favorably affected by radium On the whole, 
however, the later reports as to the effect of radium and X-rays on brain 
tumors are very encouraging 


CONCLUSIONS 

1 The term “ brain tumor ” should include all growths of whatever origin 
or nature, either in or on the brain 

2 Brain tumor is essentially a surgical malady 

3 Surgical intervention should follow promptly the diagnosis of brain 
tumor Postponement of operation for the purpose of locating the tumor or 
in the hope of getting relief through autiluetic treatment or for the purpose of 
determining its character is seldom warranted Better a comfortable, con- 
tented patient without a complete diagnosis than a dead patient or a blind 
one with one 

4 Exploration of the brain with a solid needle is a valuable aid in the 
localization of tumors and is free from danger if properly done 

5 X-ray or radium therapy should be used in all inoperable cases in 
which surgical removal is impossible, and after removal of malignant tumors 
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A SURGICAL APPROACH TO THE SPHENOPALATINE 

GANGLION* 

By Charles H Frazier, M D 
of Philadelphia 

SURGEON TO THE UNHERSITl HOSPITAL 

That there are certain pam phenomena of the face that are not attribu- 
table to lesions of the trigeminal nerve, no one will question That some 
of these pam syndromes are relieved by cocainization of the sphenopalatine 
ganglion I have demonstrated on many occasions The sphenopalatine gan- 
glion derives its sensory supply from the maxillary division of the trigeminal 
nerve but the conventional operations upon the trigeminal tract give abso- 
lutely no relief to these atypical neuralgias 

Since the sphenopalatine ganglion has intimate connection, through the 
large superficial petrosal nerve, with the sympathetic system, one wonders 
whether the pain of these neuralgias may be of sympathetic origin There is 
nothing very speculative m this supposition, since in other territories there 
are painful conditions m the origin of which the sympathetic system is an 
acknowledged factor 

Attempts to relieve these neuralgias by alcoholic injection of the spheno- 
palatine ganglion, as proposed by Sluder, meet either with only partial suc- 
cess or with failure Knowing the minute dimensions of the ganglion and 
the difficulty of access to it, one can readily understand why the results 
of injection are in many instances unsatisfactory and bear no analogy whatso- 
ever to alcoholic injections of the divisions of the Gasserian ganglion Hav- 
ing given much thought and time to the study of these neuralgias, presumably 
related to the sphenopalatine ganglion, I had rather reached the conclusion 
that unless a method for extirpation of the ganglion was at our command 
we had reached an impasse Only by the extirpation of the ganglion in a 
series of appropriate cases will we be able to speak with any positivity, either 
as to the etiology or as to the treatment If there is a clinical entity — call it 
Meckel’s neuralgia if you will — the extirpation of Meckel’s ganglion should 
be curative in effect, should it not ? 

Upon this assumption, therefore, my assistant, Dr Francis C Grant, and 
I have been at work in an attempt to find a way of approach to the ganglion 
which would make it accessible for purposes of extirpation The approach 
we now present, I venture to hope, will prove a practical solution of this 
problem In the two instances in which the operation was performed, there 
proved to be no inherent technical difficulties m gaining access to the fossa 
m which Meckel’s ganglion is located The anatomical landmarks (Figs 
i, 2, and 3) and the various steps in the procedure as portrayed in the illustra- 
tions (Figs 4, s, 6, 7, and 8) require little amplification in the text 

* Read by title at the meeting of the American Surgical Association, June 16, 1921 
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I — Horizontal section 


Anatomical relationship of the structures of the zy format c 
aDd spheno maxillari fossa: 




Fig 2 — Vertical section (a) Relationship of the structures m the zygomatic fossa 



Fig 3 — Anatomical relationship of the second division and to the spheno 
palatine ganglion m the spheno maxillary fossa 
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Fig 9 — Photograph of patient after the author s operation for exposure of the 
spheno palatine ganglion 



SURGICAL APPROACH TO SPHENOPALATINE GANGLION 


In the first three illustrations (Figs, i, 2, and 3) will be seen the anatomi- 
cal structures and relationships The most direct route has been chosen as 
the most favorable and practical approach — a route that transverses first the 
zygomatic, then the sphenomaxillary fossa To render accessible the zygo- 
matic fossa the malar bone must be resected Within the zygomatic fossa 
one encounters no obstacles not readily disposed of. All that one sees is a 
mass of areolar tissue, readily displaced, the posterior wall of the antrum, 
and the internal pterygoid muscle To reach the sphenomaxillary fossa, m 
which is lodged Meckel’s ganglion, a portion of the external pterygoid plate 
must be removed Once within the sphenomaxillary fossa there are no struc- 
tures to be seen except the maxillary division of the trigeminus, the artery 
that accompanies it, a mass of areolar tissue which surrounds Meckel's gan- 
glion and its several branches. 

STEPS OF THE OPERATION 

I The incision (Fig 4) has been designed with due regard for its cos- 
metic effect and to avoid important branches of the facial nerve There are 
three limbs, one straight, in the direction of the zygoma, and two curved, 
following the lines of the supra- and infra-orbital ridges With careful 
apposition of the margins of the wound the healed scar is quite inconspicuous 
(See Fig 9 ) The branches to the orbicularis palpebrarum and the occipito- 
frontalis have not been disturbed. 

II. Upon reflection of triangular flaps (Fig 5) the malar bone is exposed 
and with a Gigli saw three sections of the bone are made (1) Through the 
frontal process, (2) through the maxillary process, and (3) through the 
zygomatic process To make sections 1 and 2, the Gigli saw is passed 
through the sphenomaxillary fissure At section 3 the zygomatic process is 
sawed only partly through, the outer shell and the periosteum being left intact 
Thus an attachment is conserved which prevents any dislodgment of the 
malar bone when replaced at the completion of the operation 

III The malar bone reflected backwards (Fig 6) at once exposes to 
view the zygomatic fossa and its areolar tissue One sees in the anterior 
portion of the wound the external aspect of the orbit 

IV A clearing of the contents of the zygomatic fossa is made now to ex- 
pose the pterygoid plate (Fig 7) This is accomplished by following closely 
the surface of the posterior wall of the antrum and displacing backwards 
and downwards the areolar tissue and the temporal muscle Before the 
pterygoid plate is exposed to view the internal pterygoid muscle must 
be detached 

V With rongeur forceps a portion of the pterygoid plate is removed and 
the contents of the sphenomaxillary fossa exposed To find the sphenopala- 
tine ganglion one should expose first the maxillary division, as it enters the 
orbit through the sphenomaxillary fissure, and follow it up to the ganglion 
The ganglion itself is deeply placed in the sphenomaxillary fossa, close to the 
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sphenopalatine foramen Surrounded by fat it is not readily seen, hence 
the necessity of following the course of the maxillary division as a guide 
Throughout the operation one does not see the internal maxillary artery 
One might have anticipated troublesome hemorrhage from this source, but 
such is not the case The only arterial trunk that one sees is the continua- 
tion of the internal maxillary artery in the infraorbital artery The space in 
which one works is comparable in size to that in the approach to the Gasserian 
ganglion and I have found my illuminated retractor, so satisfactory in the 
Gasserian ganglion operation, amply illuminates the field 
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ATROPHY AND INACTIVITY OF PAROTID GLAND, FOLLOWING 
OPERATIVE OBLITERATION OF STENSON’S DUCT, 

IN CARCINOMA OF THE CHEEK * 

By Frank LeMoyne Hupp, M D 
of Wheeling, W Va 

ErroRTs have been made, from time to time, to arrest the activity of the 
parotid gland or to reestablish by surgery the flow of saliva into the mouth, 
for fistula of Stenson’s duct 

While these efforts have been ingeniously devised and directed along 
experimental lines, and many important contributions, both surgical and non- 
surgical, have been made, the very fact of the multiplicity of the procedures 
seems to indicate the difficulty m selecting a method as the operation of choice 
Deaver’s 34 Surgical Anatomy describes the duct of the parotid as “ run- 
ning about a finger’s breadth below the zygoma, or in a line drawn from the 
lower margin of the concha to a point midway between the free margin of the 
upper lip and the ala of the nose It lies between the transverse facial artery 
above and the buccal branch of the facial nerve below The duct runs over 
the masseter muscle, turning abruptly inward at its border, passes through 
a mass of fat overlying the buccinator muscle and beneath the facial vein, 
and pierces the buccinator muscle, to open into the mouth opposite the crown 
of the second molar tooth of the upper jaw ” 

The etiology of salivary fistulae is well known , how they may develop as a 
result of a trauma, or from faulty technic m the removal of a neoplasm, the 
opening of an abscess, or as a sequel to flap excision m facial autoplasty 
Salivary fistula may follow a destructive process due to carcinoma, lupus, 
rodent ulcer, actinomycosis, or syphilis, or from a pressure necrosis and infec- 
tion arising from salivary calculi 

Agnew 32 describes a congenital salivary fistula in which the opening was 
on the anterior part of the helix of the auricular cartilage 

Mauclaire 23 reports eleven cases of duct fistula following dental abscesses, 
and three associated with the presence of foreign bodies, as wood and lead 
Schreiber 28 introduces a new etiologic factor, reporting a salivary fistula 
following a simple mastoidectomy Such a misfortune, of course, coming 
from the parenchyma of the gland, demonstrates how this subject should 
seriously engage the attention of the operator who would deal with a tumor, 
phlegmon or mastoid 

An interesting factor with a definite bearing on the end result in the 
repair of a salivary fistula has been suggested by Tait, 29 whose original work 
in this field has won for him distinction The normal length of the duct of 
the parotid is about 6 cm and o 3 cm m diameter The oral third contains 
the same bacterial flora as may be found m the mouth , hence it can be defi- 
nitely seen that this source of infection offers an additional factor against 
successful surgery, particularly if there is any oral pathology 

* Read before the American Surgical Association, June 14, 1921 
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The possibility of the relief of a salivary fistula coming through the 
obliteration of Stenson’s duct by ligature was first suggested by Dupuytren, ic 
accepted by Velpeau, and practiced by Viborg and Bramann, but their efforts 
were far from successful, due chiefly to the development of retention salivary 
cystomata, or infection with abscess formation 

Case Report — G W, a man aged fifty-eight, was admitted to the writer's 
service in the Ohio Valley General Hospital in February 1912, suffering with 
what seemed to be epithelioma of the right cheek In the centre of the ulcer 
there was a salivary fistula Extending out from the circumference of the ulcer 
there was a large area of cicatricial tissue, which was the seat of a dermatitis 
and othenvise devitalized from the overzealous use of caustics, pastes and 
Rontgen-therapy 

Luetic infection was definitely excluded, and on section the unhealthy neo- 
plasm proved to be a cancer There was no glandular involvement and otherwise 
the patient’s health was good 

In planning the operation for the removal of the malignancy, the question of 
sidetracking the secretion of the parotid presented obvious embarrassment, due 
to the apparent destruction of a large part of the buccal portion of Stenson ’s duct 
Flaps were designed by horizontal H-shaped incisions, radically removing the 
pathology, without involving the mucous membrane of the mouth Further 
dissection and retraction of the posterior flap exposed the remnant of the masse- 
teric portion of the duct, but the short proximal end precluded the possibility of 
following any of the operations suggested for diverting the flow of saliva into the 
mouth Ligation of the duct with the chances of leakage, infection or cyst forma- 
tion, with the probable defeat of the plastic repair, was not deemed wise The 
remaining part of the duct was crushed with an angiotribe as far back as possible, 
and this short ribbon was brought through a stab-incision in the posterior flap onto 
the cheek and sutured to the skin 

The sole apology for this step in the technic was the hope entertained that one 
of two things might occur — either that the secretion of the parotid might find a 
new outlet far removed from the reparative work, or, however inconsistent, 
a happier result might be attained in the complete suppression of the phsiological 
activity of the gland 

The skin wound was closed with horse-hair, and provision for drainage was 
effected by a stab-wound beneath the inferior maxilla, carrying a narrow * 
rubber band 

The wound healed without interruption, there was at no time any further 
discharge of saliva from the obliterated duct, and there was an absence of any 
phenomenon of retention, or painful tension on the part of the gland 

Our reason bids us assent to the acomplishment of a fact, namely The inac- 
tivity and atrophy of a gland following the operative obliteration of its duct, 
but the question may be raised, did the hoped-for changes m the histology of the 
parotid come as a result of our aid, or in spite of it ? 

Any further detail of the progress of the carcinoma, with the sequence of 
events, is not germane to this report, suffice to say that for almost three and a 
half years there was no sign of recurrence But after that time the cicatricial 
tissue of the cheek, devitalized and scarred by repeated preoperative Rontgen- 
therapy and other remedial measures, offered little resistance to a rekindling 
of the disease Despite the most skilfully applied X-ray cross-firing, radium, 
and electro-coagulation, the cheek, bone and meninges, in slow succession, yielded 
to the devastation, with the inevitable extfus lethahs in February, 1919 There 
was no autopsy 
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Fig i — Parotid Gland and Stenson s Duct 
From Sabotta's Anatonn W B Saunders Co 
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COMMENT ON CHANGES IN THE GLAND 

Very little has been written of the changes occurring m the parotid gland 
and its secretory function following operative obliteration of Stenson’s duct 
It is obvious that the subject needs further experimental investigation before 
we can depend on atrophy or involution taking place following this procedure 

Pietri’s 26 observation leads to the assumption that atrophy comes about 
very slowly, this is particularly true following a non-infected fistula, while 
quite the contrary is the rule in cases of parotitis consequent upon traumatism, 
when the inactivity of the gland is rapid and permanent. In most of Pietri’s 
cases the glandular tissue became sclerotic, adhering firmly to the tissue frame- 
work which before had acted as a support pure and simple But this is an 
hypothesis, which the writer seems to think may be verified by the histologist 

In a personal communication from Frederick S Lee, of the Department 
of Physiology of Columbia University, he found an account of some investi- 
gations by Maximow, m which m a dog the duct of the submaxillary gland 
and the duct of Bartholin (the chief duct of the sublingual gland) were 
ligated, and the dog was killed after thirty-one days The ducts on the gland 
side of the ligature were found enlarged and filled with thick saliva The 
glands themselves were considerably diminished 1 in size, although the inter- 
lobular connective tissue appeared strongly hypertrophied Microscopic in- 
vestigation showed results very similar to those after section of the chorda 
tympani There was apparently a paralysis and final disappearance of the 
mucous cells, while the serous cells, although changed, remained and con- 
tinued to secrete 

Perhaps Cole’s 7 suggestion may prove helpful, following the obliterative 
operation, m the use of radium or X-rays as a post-operative measure, in those 
exceptional cases where the transplanting of the duct is impossible. 

Doctor Burnam, of Baltimore, in a personal communication, has described 
the changes m the parotid gland after radiation as striking, and quite different 
from those occurring in the ovary All of the salivary glands a few hours 
after radiation swell enormously, and the patient presents the appearance 
of mumps There is a cessation of saliva and consequently a drying of the 
secretions of the mouth, which lasts from a few days to two weeks after 
such treatment This tendency to parotitis is the first change If a tremen- 
dous amount of radiation is given there is gradual atrophy of the parenchyma 
of the glands , however to accomplish this a very large treatment must be 
given The parenchyma is replaced by proliferating fibrous tissue 

REVIEW Or THE LITERATURE IN THE TREATMENT OF SALIVARY riSTUL\ 

Pietri gives a resume of the various early procedures, including the com- 
pression of the gland by Maisonneuer, caustics and agglutinants and the gold 
plate of Malgaigne It is needless to say that these were of little efficacy 
and had their day, as did also compression of the carotid and ablation of the 
gland The author speaks of the work of Molhere, of L\ons, who in 1884 
endeavored to cause atrophy of the parotid by the injection of phenolated oil, 
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and how Cocchim gave preference to turpentine for the same purpose These 
efforts are of interest historically, but are’deservmg of no comment 

Of the older operative procedures the one planned and successfully exe- 
cuted by DeGuise, and bearing' his name, has been commonly accepted the 
operation of choice It consists of the excision of the discharging sinus in 
the cheek, and the transfixation of the buccal mucous membrane at two points 
with a needle carrying either silk or wire The ligature is tied m the mouth, 
and the seton effect with the consequent necrosis turns aside the parotid 
secretion in the natural direction 

This procedure is usually successful in the simple non-infected fistula, 
but, as so often happens, the discharge of saliva comes from a cancerous 
ulcer, which has destroyed a large part of the duct, and the removal of this 
malignancy becomes necessary by radical excision, before any thought can 
be given to the aberrant salivary flow It is reasonable to infer that under 
these conditions it would be difficult to successfully employ any of the older 
methods, like the operations of Nicolandi, Langenbeck, Kaufman, or the 
ingenious oroplastic technic of Braun 

REVIEW OF EXPERIMENTAL WORK 

Ferranni’s 16 work included a series of operations on dogs, which were 
interesting On one side simple ligature and resection of Stenson’s duct was 
done, on the other side ligature of duct and suture of parotid and sub- 
maxillary glands After three months he dissected out Stenson’s duct and 
injected colored gelatine into the central end On the side where the gland 
had been united the gelatine passed from the parotid into the submaxillary 
In dogs long operated the inflow was so easy that the gelatine could be 
made to pass out of Wharton’s duct and vice versa 

Histological examination of several sections showed that an intimate 
union had taken place between the glands of the one side , on the other side 
the glands showed typical atrophy processes, whereas the parotid which had 
been joined to the submaxillary had preserved its form, volume, and for the 
most part its structure unchanged 

The operation on man — done only on the cadaver — is described as free 
from difficulty The usual section for submaxillary removal is made, being 
carried about 2 cm further upward and backward along the border of the 
vertical ramus of the mandible The submaxillary capsule is incised and 
the gland completely mobilized Behind the angle of the mandible the lower 
end of the parotid lobe is isolated, and, when necessary, the small aponeu- 
rosis between the angle of the mandible and the anterior border of the stemo- 
mastoid is divided The glands are then easily approximated over a wide 
area A small part is removed and the cut edges sutured, the parenchyma 
and the capsules being joined separately Ferrarim expects the operation 
will be clinically successful m stubborn cases of duct fistula 

Tait 30 conducted three sets of experiments on dogs, cats, and rabbits 
The first set consisted in double ligation and resection of 1 cm of Stenson’s 

334 



ATROPHY AND INACTIVITY OF PAROTID GLAND 


duct in either the inner, middle or outer third, the resected tissues being 
tested bactenologically in each case, the second set consisted of ligation of 
the duct without resection , in the third set a double fistula was made in the 
outer third ancl then treated by double ligation and section of the duct m its 
inner third From the results of these experiments he reaches the follow- 
ing conclusions 

“ Atrophic sclerosis of the parotid gland follows obstruction of 
Stenson’s duct 

“ Its extent is in direct proportion to the degree and duration of 
obstruction 

“ The addition of an element of infection may hasten the hyperplastic 
process 

“ Distention of the duct may persist long after the gland has undergone 
almost complete fibrous atrophy 

“ Fistula of Stenson’s duct may be permanently cured by double ligation 
and section of the duct as close as possible to the gland 

“ Operations on the bacterially rich outer third of Stenson’s duct are 
much more frequently followed by fistula than are similar interventions on 
the inner third of the duct 

“ The effects of incomplete obstruction or stenosis of the salivary ducts 
are frequently found in the parotid and submaxillary glands, where, by 
simulating malignancy, they may lead to grievous mistakes m sur- 
gical therapy ” 

SURGICAL TREATMENT 

The article by Dieulafe 13 and Pietri” in the Annals of Otology, December, 
1918, reviews some of the earlier methods of treatment The Pans Thesis, by 
Rousseau,” included m the Bibliography, gives no additional data of importance 
Aigrot 1 presents an interesting discussion of the role of the aunculo-tcmporal 
nerve, and a report of the anatomical studies on its distribution in the ox, horse, 
pig, sheep, dog, and man, with a description of Lcrichc’s procedure and the indi- 
cations for its use 

Benedict 1 gives the history of a case of gland fistula caused by syphilitic 
abscess The external opening was freshened and sutured, with recovery 

Berteaux 3 reports the case of a girl of eleven who had had a duct fistula 
for seven years because of an incompletely healed v r ound from a dog bite The 
duct anterior to the fistula was not viable, and lie concluded to lead the central 
portion into the mouth cavitj It w r as dissected out for about a centimetre An 
opening was then made through the cheek and two linen threads attached to the 
end of the freed portions of the duct were passed through the opening The 
threads were then sewed into the lips of the buccal wound The suture w'as 
made so as to maintain the opening of the duct The external wound healed in 
twelve days and the patient was discharged eighteen dajs after the operation, 
with a buccal fistula functioning perfectly 

Carwardme 3 dissected out the branches of the facial nerves which pass 
through the parotid These were held up with catgut and the whole gland 
removed He used small sharp scalpels There was temporary facial paraljsis, 
but in a couple of months there were twitchmgs, and m four months some 
movement A jear afterward the patient had good control of the facial muscles 
and \er> little difference between the two sides was apparent 
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Cole - treated two cases by an ingenious reparative operation The general 
principle adopted in this operation was that “ if the duct will not reach the mouth 
cavity, the mouth cavity must be made to reach the duct ” A curved incision was 
made with convexity down, and a small flap resected upwards, this revealed the 
duct, and a small lateral hole m the duct marked the limit of patency The duct 
was freed, its terminal portion resected, and two very fine catgut traction sutures 
were passed through its walls The mucous membrane, covered by buccinator, was 
then made prominent immediately m front of the masseter by means of a small 
swab pressed against it from inside the mouth, and a small longitudinal incision 
was made through it into the mouth The masseter was nicked at its anterior 
border and the margins of mucous membrane stitched to- the deeper margins 
of the wound Through the aperture thus made the stay sutures were passed 
and the duct was gently pulled into the funnel-shaped extension and the extension 
cut off from communication with the exterior by catgut sutures The skin was 
sewed up, drainage through a small stab incision Each stay suture through 
the duct was then made to take a good hold of mucous membrane inside the 
mouth, so that when tied the duct was secure in place In both cases slight sup- 
puration with discharge of saliva occurred about the tenth day, but communica- 
tion with the mouth was well established and good healing occurred in a few 
days Both cases were discharged cured m three weeks 

Hamilton 17 operated on a patient with a fistula of several years' standing, 
enlarging the opening, and curetted out from a cavity the size of a hazel nut 
u some starchy gelatinous secretion, together with shell-like fragments of calculous 
material” lining its wall 

The anterior part of the duct was not visible , the posterior part very short 
A hsemostat was forced from the cavity through the gland and the mucous 
membrane cut over the point of the forceps The channel thus formed was 
enlarged by opening the forceps widely A flap was cut one-half inch wide at 
the base just anterior to the artificial buccal opening and tapering slightly to its 
tip, which was posterior to the angle of the mouth The flap was slightly less 
than one-eighth inch deep The hsemostat was again pushed through the channel 
and the tip of the flap seized and drawn into the fistula cavity, the mucous mem- 
brane being superficial It was sutured to the gland surface by three fine 
silk sutures The external margins were pared and sutured and the buccal 
mucous wound sutured A rubber dram was inserted into the new opening 
Complete cure 

Jennings 15 described a razor cut with subsequent scar which caused occlusion 
of the duct and collection of saliva m tumor-like lump under the skin A 
cyst-hke cavity at the edge of masseter muscle was found A bougie passed from 
the mouth one and a half inches up the duct which was severed A rubber tube 
was inserted into the severed end and also into the central end which opened 
into the cavity A continuous chromic gut suture was put in so as to obliterate 
the greater part of it, the skin wound left open, dressed with sterile gauze 
and sealed with collodion The wound healed m about two weeks The tube was 
in place on the tenth day, on the eighteenth day it had disappeared The duct 
was patent two months after operation 

Lendie " 0 reported a case in which he abolished the physiological activity 
of the parotid by avulsion of the auriculo-temporal branch of the inferior maxil- 
lary nerve (Fig 2) Dieulafe , 11 in his endorsement of Leriche’s operation, men- 
tions eleven cases in which this method was successfully employed 

The operation is comparatively simple, but it must be remembered that it 
does not always result in an immediate cessation of the flow of saliva In the 
cases reported, in only one was the cessation immediate, in all others two to 
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eight days elapsed, in most cases five to six da>s, before the secretory activity of 
the parotid and the flow of the saliva ceased entirely 

Weitz 31 reports one case in which the fistula had persisted for more than 
twenty years, treated by Lenchc’s method The salivary secretion ceased at once, 
and did not reappear He notes also Tromp 83 had operated on three cases 
successfully by this method 

Cole 7 condemns Leriche's operation, comparing it to the plumber who would 
repair the leaking pipe by cutting off the water supply of the house 

Mothersole 23 reported a patient who developed a fistula after an operation 
for removing a neoplasm. The amount of scar tissue surrounding the opening 
excluded most methods of operating, so the author dissected up a strip of 
mucous membrane one and one-quarter inches long and onc-third inch broad, 
with its long axis horizontal and its front end near the mouth of the parotid 
duct He then bored a hole through the cheek just m front of the fistula and 
dilated it so that the flap could be brought through the opening He then dis- 
sected up the surface of the scar on the cheek, and removed all but a small collar 
of tissue surrounding the fistulous opening above, behind, and below To this 
he attached the free end of the flap by a few interrupted catgut sutures This 



Fig 2 — Leriche divides the aunculo temporal branch of 
tho inferior maxillary division of the fifth cranial ner\e in 
his operation for fistula of Stenson s duct 
From Houell s Physiology, W B Saunders Co 

made an epithelium lined track from the parotid gland to the mouth cavity 
He dissected from the neck, just below the horizontal ramus of the jaw, a flap of 
skin left attached at its posterior part, rotated it through a quarter circle and 
covered the raw surface on the cheek with it The gap left was closed b> 
interrupted sutures except a small triangular bit at Us widest part The wound 
had healed in a fortnight and all the parotid secretion passed into the mouth 
Sixteen months later a probe passed easily through the duct 

NON-SURGICAL TREATMENT 

Cole® contends that fistula? of the gland and incomplete fistulre of the duct 
tend to heal without treatment If treatment is dela>cd the application of 
radium or X-ra>s is indicated He wntes Gland fistula? anad incomplete fistula: 
of the duct ha\e never failed to respond to radiations” 

The radium treatment consists in exposures to a penetrating radiation from 
250 mg of radium m platinum tubes of a thickness of about one-half mm , 
3 mm of lead were also used to cut off the hard Beta ra>s, tubes enclosed m 
rubber and several lajers of hnt were used on the skin Exposure of three to 
four hours was given each skin area, those with considerable induration of tissue 
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receiving a longer exposure than others In a number of patients X-rays were 
combined with the radium, small doses being given at short intervals, a 2 mm 
aluminum filter being used 

The title of Kouindjy’s 19 article indicated treatment of salivary fistulse by 
massage and the application of hot air The original article was not available 

Moreau 34 treated one case with silver nitrate and iodine alternately Care 
was taken that the orifice was not closed too quickly The treatment was satis- 
factory after a month 

Pietn 30 thinks that rather than change the course of the saliva by surgical 
procedure, it would be more logical to try to lessen its production by absolute 
rest Through the agency of what he calls a mask, which is not unlike the 
Barton bandage, he immobilizes the jaw, at the same time suppressing all 
gustatory sensation, enforcing a liquid diet for several weeks, with tube 
feeding and imposing on the patient absolute silence Thirty-eight cases were 
successfully treated by this method 

The original of Stropeni’s * article is not available, but according to the 
abstract m the J A M A , 75 138, 1920, his treatment consisted of blocking 
the third branch of the trigeminal nerve by injecting alcohol This proved as 
efficient in curing the flow of saliva from a fistula as resection of the auriculo- 
temporal nerve recommended by Leriche He injected 3 cc of alcohol at the 
base of the skull, corresponding to the foramen ovale, and repeated this injection 
three days later The fistula continued to suppurate, but there was no further 
secretion of saliva in the gland 

Kouindjy 38 describes his method of treating salivary fistula, as illustrated 
in one case of a soldier with a fracture of the mandible, badly consolidated, and 
a salivary fistula of the left side of the jaw The treatment was begun “by 
massage, superficial, and deep rubbing, and centripetal vibrations from the 
periphery to the centre, not touching the fistula At the same time the facial 
cicatrix was massaged * * * All of the massotherapeutic manoeuvres were 
executed first without hot air, later by a current of hot air over the entire 
cutaneous surface of the jaw and the fistula itself Finally the current of hot 
air was turned upon the buccal surface, through the opening of the mouth, in 
such a way as to bring it in contact with the internal border of the fistula” 

In order to avoid burning or pain, the application of hot air was interrupted 
every two or three seconds (Temperature of air, 37 9 0 to 30° C) The treat- 
ment was begun August 20, 1918 , improvement was noticeable by September 26th, 
and the fistula was completely obliterated by December 17th 

The action of massage and hot air on the fistula, Kouindjy explains as fol- 
lows The hot air causes a hyperaemia that induces a local change that may be 
compared to a caustic action In addition it has an analgesic action on the 
tissues and causes progressive drying of the secretions This last effect can be 
compared to resection of the auriculo-temporal nerve The action of massage 
is mechanical and reflex The mechanical action has a favorable effect on the 
circulation and the reflex action on the terminal nerves It also increases the 
nutrition of the tissues 

Prom this study and out of the abundance of an interesting literature, 
including experimental, surgical and non-surgical, we may briefly conclude 

1 That by crushing the duct of the parotid there may follow histologic 
changes leading to an atrophic sclerosis, with suspension of the activity 
of the gland 

2 It is fair to assume that this condition is influenced by the use of 
radium alone or combined with the X-rays, resulting in a replacement of the 
gland by a proliferating fibrous tissue 
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3 Further experimental evidence is wanting before we may depend on 
operative obliteration of the parotid duct to arrest the flow from a sali- 
vary fistula 

4 Fistula of Stenson’s duct has been permanently cured by double ligation 
and section of the duct as close to the gland as possible (Tait ) 

5 Leriche and his followers have arrested the physiological activity of 
the parotid by avulsion of the auriculotemporal branch of the inferior 
maxillary nerve 
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AN ANALYSIS OF 102 CASES OF TUMORS OF THE BREAST* 
By Randolph Wikslow, M D. 

of Baltimore, Md 

The American Text-book of Surgery, published in 1903, states that 
“ about 83 per cent of all mammary tumors are carcinomata, while the 
remaining 17 per cent are sarcomata, adenomata and cysts " In 1911 my 
son. Dr Nathan Winslow / and I, tabulated a senes of 100 cases of lesions 
of the breast, occurring in the University Hospital, Baltimore, with the fol- 
lowing result' sixty-three were carcinomata, three sarcomata, twenty fibro- 
adenomata, one pen-canahcular myxoma, five cystic fibro-adenomata, two 
galactoceles, three tubercular mastitis and three abscesses Of these mnety- 
mne were females and one a man, with a fibro-adenoma Eighty-eight were 
of the white race and twelve of the colored 

The question of the incidence of carcinoma m companson with all other 
tumors of the breast seems still to be unsettled, thus Finney 2 places the pro- 
portion as 80 per cent cancer , A P C Ashhurst 3 as 70 per cent malignant 
and Da Costa 4 says malignant tumors of the mammary gland are ten times 
more common than innocent tumors Dr Miles F. Porter, 3 writing in 1919, 
say s that of seventy-seven cases of neoplasms of the breast observed by him 
personally, forty-nine, or 63 63 per cent , were malignant and tw enty-eight, 
or 36 37 per cent , were benign On the other hand, Bloodgood 6 gives the per- 
centage of benign to malignant lesions of the breast, as observed at the Johns 
Hopkms clinic, as gradually rising from 32 per cent , m the first decade after 
the opening of the hospital, to 59 per cent m the three years immediately 
preceding his report ; and this he attributes to the education of the profession 
and the public, through which patients are referred to the clinic at an earlier 
date than formerly. 

As this statement is at variance with the usually accepted opinion, we have 
gone over the records of the University Hospital for the three y'ears 1917, 
1918 and 1919, to ascertain if there has been any material change in the 
statistics of breast lesions as they have been observed in this particular insti- 
tution since the publication of our report in 1911. During these three years 
102 patients were admitted to the hospital, w ith lesions of the breast of various 
kinds Of these sixty-one were carcinomata, three sarcomata, eighteen be- 
nign solid growths and twenty benign cystic growths Ninety-nine were 
females and three males Of the women ninety w ere white and nine colored 
The men w'ere white and had non-malignant neoplasms Eighty-eight w ere 
married ten single and in four the social condition is not recorded. The left 
breast was involved in fifty-six cases, the right in forty-four, not mentioned 
two Both breasts were involved m one case, the lesions being benign 
Ninety-two cases were subjected to operation, of whom three died; one of 

* Read before the American Surgical Association, June 15 1921 
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pneumonia, one myocarditis and one acute dilatation of the heart Six 
cases were inoperable and three refused operation Fifty-nine and eight- 
tenths per cent were carcinomata, 2 94 per cent sarcomata and 37 26 per cent 
benign The length of time that elapsed between the discovery of a tumor 
by the patient and the application to the surgeon for relief varied from one 
week in two cases to forty-nine years in one, the largest number of cases 
coming under surgical care at the end of one year The ages of the patients 
varied from nine years, in the case of a negro girl who was operated on under 
a diagnosis of fibro-adenoma, to seventy-two years m two cases of carcinoma 
Carcinoma — The cases of carcinoma were sixty-one in number, or 59 8 
per cent The largest number of cases came under observation in. the fifth 
decade of life Six occurred before thirty-five years of age and two between 
twenty and thirty The youngest was twenty-three years old, and was oper- 
ated on under the diagnosis of fibro-adenoma, but the pathological report was 
“ cystic papillo-adenoma, undergoing early malignancy ” Among the cases 
tabulated in our previous report was that of a girl of seventeen, with a fibro- 
adenoma undergoing malignancy Two women, aged seventy-two, were 
operated on, one dying in about three weeks with myocarditis and the other 
died a yeai later with a recurrence 

The carcinomata were subdivided into simple carcinoma twenty-eight, 
scirrhus eighteen, scirrhus with colloid degeneration one, scirrhus with hya- 
line degeneration two, medullary one, adenocarcinoma three, cystadeno 
carcinoma one, cystic papillseadenocarcmoma one, cystic carcinoma one, sup- 
purating carcinoma one Fifty-seven of the women were married, two single 
and two not stated The right breast was involved in twenty-seven, the left 
m thirty-three cases 

The tumor was located in the upper and outer quadrant in twenty-two, 
upper and inner four, lower and outer four, lower and inner one, central 
three, general eight, the rest not recorded For some reason unknown to me 
the cancerous growth is generally located in the upper and outer quadrant 
In my personal experience cancers situated in the upper and inner quadrant 
are much more unfavorable as regards permanent cure than those located 
on the axillary border 

In January, 1917, a lady, aged forty-eight, consulted me for a lump 
in the upper and inner portion of the left breast The growth had been 
in existence six years and had increased rapidly during the preceding six 
months There were marked axillary metastases A radical operation 
was done and she made a speedy recovery One year later she returned 
with a considerable mass in the sternum, opposite the second and third 
costal cartilages I excised a considerable portion of the sternum, with 
the overlying tissues, leaving a large square hole leading into the anterior 
mediastinum The internal mam'mary artery was cut and bled freely 
before it could be ligated and the left pleural cavity was opened 
and air sucked in She developed an empyema, which was drained 
posteriorly, and she recovered, but died in November, 1919, of gen- 
eral carcinomatosis 
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In October, 1917, a colored woman, aged forty-two, appeared with 
a fairly movable tumor, as large as a hickory nut, that had been noticed 
about six weeks This was also located m the upper and inner periph- 
ery of the left breast and was supposed to be an adenofibroma until 
a frozen section revealed it to be a carcinoma The breast, muscles and 
axillary glands were removed In the summer of 1919, she returned 
with a metastasis, very similar to the one mentioned above, in the 
sternum She elected to try radium, under the application of which the 
swelling subsided somewhat She is still alive but is failing rapidly 
The growth was stated to have been adherent to the skin or muscles in 
forty cases and in only ten was it recorded that it was not attached to either 
The axillary glands were recorded as not palpable m three cases 
and in two the supraclavicular glands were to be felt Duration of 
the tumor — three weeks one, seven weeks one, two months three, three 
months three, four months three, five months two, six months four, seven 
months one, eight months one, nine months one, ten months one, one year five, 
one and a half years one, two years three, six years three, ten years one, twelve 
years one, twenty years one, twenty-two years one, forty-nine years one 

Many more married than single women have cancer of the breast, but this 
depends more on fecundity than on the social condition Trauma also seems to 
play only a small part in the production of cancer of the breast , and in only 
four cases was there any history of an injury 

Pam, also, is not a frequent concomitant of mammary cancer, and in only 
a few of our records is it stated that pain or tenderness were present 

One woman had had bleeding from the right nipple intermittently for 
one and one-half years The nipple is stated to have been retracted in twelve 
cases, not retracted in eleven, and stiff m one 

There were six cases of carcinoma of the breast in negro women It is 
a mistaken idea that negroes are to any large extent immune to cancer 
Metastasis to the skeleton is only occasionally observed and the only 
bone involved in this series, except the two in which the sternum was the seat 
of recurrence, was the ilium When remote metastases occur the usual 
locations are the spinal column, the femur or the humerus 

Sarcomata — There were three cases of sarcoma, or 2 94 per cent They 
were all white women and married Their ages were twenty, fifty-four and 
sixty-three One had been m existence two years and one only two months 
In all the left breast was affected 

The pathological classification was sarcoma one, myxosarcoma one, fibro- 
myxosarcoma one No metastases were mentioned in any of these cases 
Radical removal was done in all, except that in one case the pectoral muscles 
were not ablated 

Non-mahgnant — There were thirty-eight cases of non-malignant tumors, 
or 37 26 per cent Women, thirty-five , men, three , white, thirty-six , colored, 
two Twenty-seven were married and eight single The ages ranged from 
nine to sixty-six years The right breast was affected m sixteen cases, the 
left in twenty-one, and in one both breasts were involved The location of the 
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growth is stated m only sixteen cases, and of these, eleven were situated in 
the upper and outer quadrant The size of the tumors varied from that 
of a pea to that of an egg or lemon Three cases had had tumors of 
the breast removed previously The lesions were classified as follows 
Fibro-adenomata fifteen, of these two occurred in males aged thirty and 
forty-two, respectively, fibromyxoma one, in a male aged sixty-six, mtra- 
canahcular fibroma, one, cystic fibro-adenomata, twenty, chronic hyper- 
plasia, one 

Two cases were operated on under the supposition that they were adeno- 
carcmomata, but the microscopical examination showed them to be fibro- 
adenomata A negro girl, nine years old, who had a considerable enlarge- 
ment of the left breast, but not of the right, was supposed to have a fibro- 
adenoma and the breast was amputated, but the pathological report was 
“ chronic hyperplasia ” 

In only two cases was there a history of trauma Most of the tumors 
were freely movable and there were no glandular metastases Pain was 
absent in most cases, but in one attention was first called to the breast by 
pain, when a lump was discovered The time the tumor had been noticed 
by the patient before coming to the hospital for treatment varied from one 
week to five years, only six being recorded as having been less than one 
year in existence 

CONCLUSIONS 

1 From a consideration of these and other cases, and from the pub- 
lished statistics of other writers, I am still of the opinion that carcinoma 
is the predominant neoplasm of the mammary gland and that it occurs in 
from 60 to 65 per cent of all mammary tumors 

2 While it is probable that breast tumors are coming under observation 
earlier than was formerly the case, nevertheless, in the hospital with which 
I am connected there has been no marked difference between the time at 
which this series of cases came under surgical care and that of the senes 
collected in 19 11 

3 Sarcoma occurs m about 3 per cent of tumors of the breast This 
condition is malignant and should be treated in as radical a manner as 
a carcinoma 

4 Non-malignant neoplasms occur in about 35 per cent of all cases In 
my opinion no woman should be allowed to harbor a neoplasm in her breast, 
whether it be benign or malignant, or whether she be young or old Sooner 
or later benign tumors tend to become malignant, and the time to remove 
them is while they are still benign One woman m this series had had a 
tumor m her breast forty-nine years 

5 In my opinion it is unsafe to trust to the macroscopic diagnosis of 
tumors, however skilled one may be, and that a microscopical examination of 
frozen sections should be made, at the time of operation, of all neoplasms 
of the breast of which there is any doubt as to their mnocency or malignancy 

6 Should the breast of a child approaching puberty be amputated for a 

344 



TUMORS OF THE BREAST 


uniform enlargement of that organ or should we delay operation until it is 
evident that the enlargement is or is not due to physiological conditions ? 

7 The question of the proper treatment of primary or secondary tumors 
of the sternum is open to debate Should extirpation be undertaken or should 
they be treated with radium or X-rays? 

Quenu and Longuet 7 say in regard to secondary tumors of the ster- 
num “ These interest the surgeon but little , it is evident that he ought 
not to touch a lympho-sarcoma of the mediastinum involving the ster- 
num, and the same is true of cancers of the breast involving the sternum 
Nevertheless, one may be induced, by necessity or by foresight, to attack 
the sternum when m the course of an operation for cancer of the breast 
or of a recurrence of the cancer, a sternal adenopathy is discovered ” 
Finney 2 also says “Whether it is ever justifiable to open the an- 
terior mediastinum or to remove ribs and parietal pleura cannot be 
settled arbitrarily ” 

Rodman, 0 while condemning partial operations for cancer of the 
breast as worse than useless, advocates very radical operations in some 
instances In one case he excised a portion of the sternum and several 
ribs with a part of the parietal pleura The woman recovered from the 
operation and lived nearly three years afterwards Dr Emmett Rix- 
ford, 10 in an excellent paper read before this association in 1905, 
reports three personal cases in which he excised portions of several ribs 
and portions of the sternum for recurrent carcinoma, and one case of 
sarcoma of the clavicle, first rib and sternum, with a large mediastinal 
tumor, m which he resected the clavicle, a portion of the first rib and 
a part of the upper end of the sternum In one of these cases three 
separate resections of the chest were done All recovered from the 
operation and life was materially prolonged in most cases 

Herman Mynter 11 reports an excision of the sternum for melano- 
sarcoma of that bone A girl, aged twenty, had a tumor, the size of 
one-half an orange, extending from the second to below the fifth rib 
It was of eleven months’ duration and there were metastases in both 
axillae and in both supraclavicular fossae The tumor was immovable, 
with an indistinct sense of fluctuation The skin was normal m color 
and not adherent November 14, 1890, under ether anaesthesia, a 
“ U ’’-shaped incision was made, convex downwards , the tumor was 
exposed and scraped out and the bone cut away with bone pliers The 
pericardium was exposed for six square inches The highest tempera- 
ture was 1 01 and the wound had healed m ten days 

This was neither a secondary tumor of the sternum nor connected 
with the mammary glands m any manner, but it was apparently a very 
malignant growth of the sternum, which was successfully removed, 
though why it was thought wise to do an operation of such magnitude 
and gravity on a woman who had extensive glandular metastases in both 
axillae and m both supraclavicular fossae I am at a loss to understand 

8 Equally as serious, and even more frequent, is the extension of cancer 
from tne breast to the ribs What should be done in such cases ? A P C 
Ashhurst 12 says “ Even fixation to the chest wall does not necessarily contra- 
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indicate excision , the portion of ribs invaded may be removed ” The only 
case in which I have removed ribs for recurrent carcinoma terminated disas- 
trously, but I find quite a number of operations, reported by Fellows of this 
association, that have been at least measurably successful Thus Rixford, in 
the article previously mentioned, credits Stillman with the removal of 5 cm 
of the fourth and fifth nbs for recurrent carcinoma, with a rapid and unevent- 
ful recovery, the patient being in perfect health two years subsequently 
Similar operations have been reported by Dr Elsworth Eliot, 18 Willy 
Meyer and Lucius W Hotchiss with encouraging results I think, there- 
fore, that, while in most cases of direct or secondary involvement of the ribs 
no operation should be undertaken, in some cases it is justifiable and proper 
to resect the ribs and the underlying pleura 
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DIAPHRAGMATIC HERNIA, THE THORACIC APPROACH* 

By Philemon E Treesdale, M D 
of Fall River, Mass 

The essential purpose of this communication is to call attention to a 
type of diaphragmatic hernia occurring m the pedestrian child by the passage 
of an automobile wheel over the upper abdomen, and to consider the methods 
of cure by operation 

A review of the literature on hernia of the diaphragm shows a sub- 
stantial and progressive increase in the number of cases discovered and 
cured It is evident that internists and rontgenologists m particular are on 
the alert for it The unexpected is less frequently met at operation and 
there is abundant evidence to indicate that the mortality figures have been 
reduced strikingly within a decade 

Scudder 1 found fifty-three operated cases recorded up to 1911 Frank 2 
carefully reviewed the literature in 1919 and could add only forty-one addi- 
tional cases over a period of about seven years From 1918 to 1920 inclu- 
sive, ninety-six cases have been reported It is probable that in my search 
of the literature there has been some overlapping of the series recorded by 
Frank Nevertheless, the rapid increase in the number of operations for this 
deformity is very manifest Of the ninety-six cases collected forty-three 
were the results of battle casualties There can be no doubt that the number 
of cases treated and not reported is considerable The number of cases 
observed among children is singularly small, five in all Three were of 
congenital origin and two reported in this article were caused by 
external violence 

In diaphragmatic hernia intestinal obstruction is the outstanding factor 
of risk to life In Scudder’s series the surgical mortality was 75 per cent , 
essentially because of intervention during strangulation of the transposed 
viscera Unlike this accident in other types of hernia the process is concealed 
and the symptoms and physical signs somewhat strange Hence, delay is 
the rule and the mortality exceedingly high The operative mortality in any 
series depends upon the number of cases encountered during acute intestinal 
obstruction Warren 3 reported eight cases treated surgically during ten years 
at the London Hospital Only one lived Seven were operated upon in the 
presence of acute obstruction 

From current reports and observation it appears that most patients, even 
children, withstand surgical intervention for repair of the diaphragm re- 
markably well The general mortality after operation in the non-strangu- 
lated type of diaphragmatic hernia averages below 10 per cent It should 
be less than 5 per cent when experience is enlarged and the methods of 
intervention best suited to each case are more clearly defined 

* Read before the American Surgical Association, June 16, 1921 
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Innervation of the Diaphragm — The primitive mammalian diaphragm is 
derived from the muscular myotomes which invade the septum transversum 
It becomes a muscular partition with an important innervation In its descent 
from its position under the fourth and fifth cervical segments the muscle 
buds carry their nerve, the phrenic, with them The entire nerve supply 
of this musculofibrous septum has been a subject of absorbing interest to 
anatomists and physiologists for more than a century More recently the 
attention of surgeons has become centred upon a consideration of this phase 
of the subject because of the congenital defects and injuries of the diaphragm 
which require operative measures for repair 

The left phrenic nerve, that in which we are particularly interested be- 
cause hernia is at least eight times more common on the left side, pursues 
a general anterolateral course and pierces the diaphragm at the junction 
between the musculature and the central tendon (Fig i) Under cover of the 
peritoneum, it splits into an anterior, a lateral and a posterior branch The 
anterior supplies the muscle of the left sternal portion and the anterolateral 
part of the left costal portion The lateral branch supplies the corresponding 
part of the left costal section The posterior branch is distributed to the left 
lumbar region of the muscle 

In its descent to its permanent level according to Keith, 4 the diaphragm 
receives muscle tissue from the transversalis and the rectus sheaths, taking 
with it an innervation from the thoracic segment of the spinal cord This 
innervation of the human diaphragm from the lower intercostal nerves was 
discovered almost a century ago by several of those accurate observers, the 
dissecting anatomists Meckel 5 described it in 1817 Joseph Swan 6 - gave 
a very explicit account of this innervation in 1830 He described filaments 
to the diaphragm from the sixth, eighth, ninth, eleventh and twelfth inter- 
costal nerves 

The careful histological studies of Pansmi, 1 who was the first observer 
to reinforce the dissection method by histological examination, and of Cavalie, 
from a dissection of twenty human diaphragms, 8 confirmed the work of the 
early observers and proved beyond doubt the existence of an intercostal inner- 
vation to the diaphragm Keith 9 has shown that in an African toad, the 
Xenopus, the two nerves which represent the phrenic nerves of mammals 
come off from the second and third spinal nerves , these two nerve branches 
pass respectively to the ventral part of the amphibian diaphragm and to its 
dorsal portion In all birds, except the ostrich, the innervation of the dia- 
phragm is from the mtercostals The ostrich is the only bird which has 
retained part of its phrenic innervation Thus, in respect of the nerve supply 
of the diaphragm, mammals have retained the cervical innervation of their 
amphibian ancestors Except its rim, which is supplied by filaments from 
the seven lower intercostal nerves, Kidd 10 believes that the entire diaphragm 
derives its pam-conducting nerves from the phrenics He is of the opinion 
also that the thoracic innervation is both sensory and motor and comes into 
action during deep and forced inspiration 
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Operations for hernia of the diaphragm have been carried out with little 
consideration of the permanent, partial functional derangement of the affected 
half of this septum from rupture, especially that form which results m 
lacerations of considerable degree In rare cases where the nature and 
extent of the defect or laceration is such as to involve one or more of the 
large branches of the phrenic nerve, it is inevitable that the functional capa- 
city of the affected side of the diaphragm rarely, if ever, returns to normal 
In the case to be recorded the diaphragm is shown to have a higher posi- 
tion than normal months after operation This would indicate defective 
innervation and a high diaphragm comparable to a moderate degree of 
eventration 

That part of the diaphragm which is essentially muscular forms its rim 
The central portion is fibrous Under these circumstances, and from a sur- 
gical viewpoint, the complete innervation of the diaphragm becomes an im- 
portant consideration Admitting that the main nerve supply is from the 
phrenic, the preservation of an associated innervation such as it derives 
from the intercostal nerves is a factor to be considered in the transtho- 
racic operation 

Methods of Operation — Both the clinical and structural picture of dia- 
phragmatic hernia varies widely and the method of operation best suited for 
its repair necessarily remains a problem to be decided upon the evidence in 
each case 

There are two methods for approaching the diaphragm, the abdominal and 
the thoracic Most of the operations reported by American and British sur- 
geons show a decided preference for the abdominal approach while the French 
favor the thoracic operation The thoracic cavity is entered so seldom in 
comparison with the abdomen that, when a choice of approach is to be made, 
it naturally requires strong inducements to divert the average surgeon from 
the transpentoneal approach Then again, so dissimilar are the cases of 
diaphragmatic hernia m certain particulars that no one plan of approach 
is best suited to overcome all barriers Consequently another method which 
combines the thoracic and abdominal approach has been practiced by 
Auvray 11 and other French surgeons It consists of a resection of the ninth 
rib from behind forward to its anterior end, and the incision carried down to 
the umbilicus The cartilaginous margin is cut through and the diaphragm 
incised to the hernial opening The entire opening in the diaphragm is then 
sewed up and the wound closed Auvray terms this procedure a thoraco- 
laparo-chondro-phrenotomy 

Invasion of one side of the thorax in liberal fashion has become a more 
common operation since the war, and it is fair to assume that the tendency 
toward hesitation at the thought of thoracotomy will disappear as operations 
on the thorax increase 

In a monogram on surgery of the chest from battle wounds, Sir Berkeley 
Moynihan 12 makes the following comment “The subject of thoracic sur- 
gery is one which before the war had been made difficult by the cumbersome 
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methods employed The fear of pneumothorax was present in the minds of 
most surgeons and was a powerful deterrent ” However, Bazy, of Paris, had 
spoken of the safety of open operations on the chest for years before the 
war Cranwell 13 was among the first to suture the diaphragm successfully 
by a transthoracic approach We have evidence that American surgeons 
were of the same opinion Binnie, 14 in the second edition of his volume on 
Surgery, advocated the transthoracic operation in 1906 Carson 15 adopted 
this method of approach in 1912 Two cases of the delayed incarcerated type 
were operated upon by Stuart McGuire, of Richmond, Va , in 1912 16 In 
a personal communication from Doctor McGuire I have learned of a third 
case which he has cured by the transthoracic operation 

In order to accomplish the desired end, Frank 17 found it necessary to 
abandon the attempt by laparotomy and at a second operation successfully 
closed the aperture in the diaphragm through an opening in the chest wall 
Greig, of Edinburg, 18 has recorded an unsuccessful attempt by the abdominal 
approach to withdraw the herniated stomach from the thorax on account of 
adhesions Downes operated upon a child of seven years by abdominal sec- 
tion In addition to pyloric stenosis he found the congenital type of hernia 
He met with such difficulties that he deemed it unwise to attempt reduction 
and suture of the diaphragm. Gastroenterostomy was done and a good 
functional result accomplished Major C D Granger, of the British Army, 19 
met with extreme difficulty in suturing the aperture in the diaphragm through 
an abdominal incision He was unable to complete the operation shtisfac- 
torily after two hours’ work on account of the collapsed condition of the 
patient A case has been reported by W J S Bythell 20 in which an unsuc- 
cessful attempt was made by Mr Howson Ray to deal with the herniated 
stomach through an abdominal incision in a child of nine years At the first 
operation he merely sutured the stomach to the abdominal wall Apparently 
an attempt to close the gap in the diaphragm appeared to be inadvisable The 
hernia soon recurred, and after a few weeks a gastrostomy was performed 
Andrews 21 describes an operation during which he found dense adhesions 
of the omentum within the thorax He was unable to separate these from 
below without considerable risk, so he sectioned the omentum and left it in 
the pleural cavity Wiart, 22 m working from below, found it impossible to 
close the opening in the diaphragm completely Weiss and Dujarier 23 found 
the abdominal approach so difficult that they were at the point of abandoning 
the operation 

A case reported by Jopson, 24 seen in consultation at Base Hospital, No 18, 
A E F , was dealt with successfully by thoracotomy after a second attempt 
by laparotomy had failed to relieve attacks of intestinal obstruction 

Thus in scanning the literature one finds ample evidence to show that in 
a good proportion of cases the abdominal approach is by no means ideal and 
probably is beset with more difficulties and dangers than the transthoracic way 

Among the advantages which may be claimed for the thoracic operation 
are the following (1) Thoracotomy affords a more direct approach (2) 
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Fig i — Showing (a) the course of the phrenic nerve and (b) 'ts distribution v*here great 
damage may result to the innervation of the diaphragm from rupture 





Fig 4 —Trap door opening in thoracic wall and su 
tiire of aperture m the diaphragm 
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Pneumothorax and collapse of the lung are not to be feared They exist 
already, as inevitable consequence of a hole m the diaphragm. (3) The open 
thorax allows the separation of adhesions under the eye of the operator 
(4) Once the herniated viscera are replaced within the abdomen, they are out 
of the way, warm and well protected (5) There is less shock from the 
thoracic operation (6) If a hernia sac exists it can be disposed of in the 
most advantageous manner (7) Operating on the convexity is more 
natural and more simple than suturing within the concavity of the dia- 
phragmatic dome. 

Based on these premises the transthoracic approach to the diaphragm 
appears to be the more logical and sound However, a single experience or 
observation is sometimes all that is necessary to demonstrate how easily 
one may be led to miscalculate on the virtues of a chosen method In order 
to make this evident by demonstration I shall record two cases of diaphrag- 
matic hernia m young children Each was produced m the same manner , t e , 
by the passage of an automobile wheel over the upper abdomen The two 
cases were comparable in their important features with a single but impor- 
tant exception One was operated upon by the transthoracic approach, the 
other by laparotomy 

Case I — L S, a boy, aged five years, was run over by an automobile on 
May 11, 1920 He was taken to a hospital, where examination showed that he 
was severely injured internally, but the exact nature of the trauma could not 
be determined In December, 1920, he began to have attacks of a peculiar nature 
resembling intestinal obstruction These increased m frequency and severity. 

On January 4, 1921, after passing through the hands of many doctors, he was 
examined by Dr Henry I Bowditch and Dr John T Bottomley, of Boston, who 
made the diagnosis of diaphragmatic hernia Later this was confirmed by 
rontgenologic examination by Dr Ariel George 

The boy was admitted to our clinic for operation on February 23, 1921 
With all the evidence required m our possession, it was obvious that surgical 
intervention was urgent After due consideration of the abdominal and thoracic 
methods of approach, it was decided to attempt a reduction of the displaced 
organs and a repair of the opening m the diaphragm by the thoracic route 

Anesthesia — Although the child showed no evidence of organic disease, he 
was anaemic and obviously asthenic This lowered state of his endurance and 
the stress of the proposed operation gave accent to the importance of the choice 
of anaesthetic and the manner of its administration 

The anaesthetist. Miss A M Hunt, employed the method advocated by Sir 
Berkeley Moynihan, omitting his preliminary hypodermic injection of morphia, 
scopolamin and atropin Nitrous oxide gas was employed for induction, shifting 
promptly to ether and oxygen From the beginning the anaesthesia was pushed 
to a considerable depth allowing complete muscular relaxation This was accom- 
plished without cyanosis From the inhalation of an excess of oxygen, a bright 
red color of the child was maintained The closed inhaler of Connell was used, 
thus reducing the required' amount of ether for the operation to about an ounce 
The range of respiration was kept shallow This partial control of motion in the 
thorax greatly facilitated reduction and suture 

Operation — A lapel incision (Cranwell) was made through the soft tissues 
over the seventh and eighth ribs The pleural cavity was opened by an mter- 

351 



PHILEMON E TRUESDALE 


costal incision the entire length of the shaft of the rib The seventh and eighth 
ribs were each severed in two places, first at the angle and then at the sternal 
extremity Turning the seventh rib upward and the eighth downward gave a 
double trap-door opening into the left thoracic cage As soon as the pleura was 
incised, distended loops of small bowel escaped and could be reduced only after 
the intrathoracic pressure was minimized by spreading the wound wide open 
with rib retractors The chest cavity was filled with stomach, small and large 
bowel The left lung was collapsed against the spine and resembled the spleen in 
appearance The diaphragm was prolapsed Near its central attachments was 
an opening occupied by the herniated abdominal viscera There was a close grip 
by the aperture upon its contents, and engorgement of the circulation indicated 
that strangulation was impending as a result of the stricture There were no 
adhesions and no sac Efforts to replace the intestine within the abdomen 
manually were encompassed with difficulties As fast as the bowel was passed 
downward through the opening it was sucked up again Repeated efforts resulted 
in failure and no progress whatever was made until the diaphragm was elevated 
to a much higher plane by placing two fingers under the outer margin of the 
hernial ring Thus a partial vacuum was created within the abdominal cavity 
and the small gut, the transverse colon, and finally the stomach were pushed 
through into the abdomen by the use of long, curved, blunt forceps Once 
restored, it was not difficult to keep the abdominal viscera under the diaphragm by 
the use of a gauze pad The remainder of the operation was comparatively sim- 
ple Exposure of the aperture in the diaphragm was ideal The gap began a 
few centimetres posteriorly and external to the oesophageal opening and extended 
in an oblique direction forward and outward A moment's inspection showed that 
it did not involve any of the normal openings It was somewhat elliptical with 
the long diameter about four inches The edges of the opening were rounded and 
thickened Closure was accomplished by a continuous suture of No 2 iodized 
catgut reinforced by several interrupted deep sutures of the same material The 
thoracotomy wound was closed tight with catgut and several mass sutures of 
silkworm gut The little patient stood the operation remarkably well and made 
an uneventful recovery, leaving the hospital on the fourteenth day 

Case II — Was seen at the Rhode Island Hospital on the service of Dr J C 
O'Connell, May 21, 1921 The patient was a boy, aged three and a half years 
He was run over by an automobile April 28, 1921 Admitted to the Rhode Island 
Hospital in a state of shock The chest signs were very unusual Hernia of 
the diaphragm was suspected by Dr R G Bugbee A barium enema was adminis- 
tered and a rontgenogram showed the colon in the left thoracic cavity There 
was a small hernia of the abdominal wall under the left costal angle produced by 
the weight of the wheel in passing over the child's body Doctor O'Connell 
decided to approach the diaphragm by laparotomy and made his incision over the 
site of the hernia Upon investigation he found that the stomach, jejunum, trans- 
verse colon and left lobe of the liver had passed through a large opening in the 
middle of the diaphragm Another laceration extended transversely across the 
anterior third, involving the right wing of the diaphragm and opening the peri- 
cardium for a distance of about 5 cm The heart could be seen plainly and at 
times dipped through the opening into the abdominal cavity Both lacerations 
were closed by interrupted catgut sutures Doctor O'Connell reports that the boy 
has made a good recovery and the operation a success, as shown m subse- 
quent rontgenograms 

The surprise in this case was the laceration extending across the dia- 
phragm to the right side and laying open the pericardium It might not have 
been overlooked during an approach from above, but there is a fair if not a 
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big liability, that it would have passed unseen This case accentuates the 
importance when operating through the chest wall of palpating the underside 
of the diaphragm as far as the hand can reach 

Aside from the advisability of using the abdominal approach whenever 
it is thought necessary to operate on a hollow viscus, it must be conceded 
that another strong argument, if not an incontestible one in favor of lapa- 
rotomy, is the opportunity thus afforded for examination of the entire 
diaphragm 

Operation for the cure or relief of diaphragmatic hernia during childhood 
is rarely found in literature Many text-books on Pediatrics fail to mention 
the subject Holt describes a case of diaphragmatic hernia observed in a 
child sixteen months old who died of pneumonia at three and a half years 
In concluding his notes the author states that the condition is not amenable 
to treatment The case recorded by Downes and that reported by Bythell 
have been noted already They were of congenital origin 

That the traumatic cases should be operated upon as soon as conditions 
warrant there can be no question One should be able to make the diagnosis 
promptly if the physical signs are carefully noted with diaphragmatic hernia 
taken into consideration Nevertheless, immediate operation is inadvisable 
because a state of shock exists as a result of lung collapse and pneumothorax, 
not hemorrhage The amount of bleeding from the torn edges of the dia- 
phragm is probably slight 

A case reported by Balfour, although an adult, was of the non-strangu- 
lated type of hernia of the diaphragm in which the diagnosis was made prior 
to operation In many respects the conditions were analogous to those 
found in the cases recorded m this paper Balfour’s difficulties were encoun- 
tered essentially after reduction of the herniated structures He found no 
difficulty in withdrawing the abdominal viscera from their position in the 
thoracic cage, but it was a struggle to prevent them from being sucked back 
This was accomplished by introducing large retaining packs of gauze held in 
a position for retention by outspread hands So it was in Case II, O’Connell 
was continually annoyed by the escape of the abdominal viscera from behind 
the retaining packs Our embarrassments occurred earlier and consisted 
of an almost insuperable task met in passing the herniated stomach and intes- 
tine through the aperture in the diaphragm into the abdominal cavity until 
a vacuum was created within the abdomen as already described Catgut 
was used in both of these cases for closure of the apertures In one the 
continuous suture was used, and in the other the interrupted stitch was em- 
ployed With the interrupted suture small open gaps remain, while the con- 
tinuous stitch makes a tight line With several interrupted supporting 
sutures this airtight closure is to be preferred 

CONCLUSIONS 

i Early recognition of diaphragmatic hernia has reduced the surgical 
mortality from 75 per cent to 10 per cent 
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2 An important type resulting from external violence is now recognized 
among pedestrian children 

3 Many congenital hernias of the diaphragm do not require operation 

4 The thoracic operation affords a direct approach , also many advantages 
in dealing with intrathoracic adhesions and actual repair of the aperture 
in the diaphragm 

5 The abdominal approach allows inspection and repair of a gap in 
either side of the diaphragm Its simplicity is enhanced by a low diaphragm 
and the absence of adhesions within the thorax 

6 The combined operation is a third choice, preferable only to separate 
incisions, thoracic and abdominal 

7 The choice of operation must remain the individual surgeon’s prob- 
lem, to be decided upon a consideration of all the factors m each case 
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PERNICIOUS ANAEMIA WITH SPECIAL REFERENCE TO THE 
SPLEEN AND THE LARGE INTESTINE* 

By William J Mayo, M D 

of Rochester, Minnesota 

Pernicious anaemia is characterized by progressive degeneration of the 
red blood, permanent change in the method of the production of blood, 
marked changes in the spinal cord, achlorhydria, and glossitis The relation 
of the cord changes, achlorhydria, and glossitis to the anaemia has not been 
determined The view held formerly, that the conditions were dependent 
on the anaemia, is scarcely borne out by the fact that the symptoms are 
found in the earher stages of the disease, neurologic examination showing 
that the cord changes may be as characteristic at any stage of the disease as 
the blood picture The etiology of pernicious anaemia is unknown, the early 
symptoms are indefinite, and by the time a diagnosis can be estabhshed the 
condition is incurable 

It has been asserted that certain cells found in the blood of patients with 
pernicious anaemia are charactenstic, but most observers agree that the 
pathologic change is in the blood as a whole, rather than in the development 
of specific types of blood-cells While it is known that the actual perversion 
of the red-cell formation lies in the bone marrow, few beheve that the cause 
originates therein One might say that the bone marrow of a patient who has 
died from pernicious anaemia furnishes only presumptive evidence of the 
disease The pathologist would indeed be enthusiastic who asserted that in 
anaemia other than of the aplastic type he could make a diagnosis of per- 
nicious anaemia from the bone marrow examination alone The diagnosis of 
pernicious anaemia is by no means certain in the early stages Most diag- 
nosticians have had under their care patients beheved to have pernicious 
anaemia m the early stages who recovered with or without treatment All 
have seen patients m whom the disease was so insidious in its manifestations 
that it had reached the incurable stage before its existence was suspected 
Giffin, Woltman, and Szlapka now have under observation a number of cases 
in which there are achlorhydria and some evidences of changes in the cord 
and tongue, but as yet without anaemia It will be interesting to learn in 
what percentage, if any, of these cases pernicious anaemia develops 

THE RELATION OF THE SPLEEN TO PERNICIOUS ANAEMIA 

The relation of the spleen to the formation of the blood led the earliest 
observers of pernicious anaemia to suspect that the spleen was associated with 
the disease It remained for Eppmger to suggest that the removal of the 
spleen might cure, and early reports give testimony of temporary relief after 
splenectomy sufficient to justify a fair trial of the operation Considering 
the confusion which so often attends the early diag nosis, it seems probable 

‘Presented before the American Surgical Association, June 14, 1921 

355 



WILLIAM J MAYO 


that obscure cases of haemolytic icterus and splenic anaemia may have been 
accidentally included m the pernicious anaemia group, especially since the 
pathologic changes in the spleen m pernicious anaemia are not characteristic 
of the disease Removal of the spleen in such cases has possibly given the 
impression that splenectomy may cure pernicious anaemia It has been a 
tradition of the medical profession that recovery of a patient in the face of a 
diagnosis of pernicious anaemia proves the diagnosis wrong, and this con- 
viction is still so strong as to prevent our readily acceptmg reports of cures 
Even a superficial examination of the literature on pernicious anaemia brings 
out in striking manner the fact that any form of treatment for pernicious 
anaemia may be beneficial, or at least may appear to be beneficial Patients 
with pernicious anaemia have their ups and downs, and in an occasional case 
m which the diagnosis seemed to have been estabhshed by physicians of 
repute, there has been recovery which has lasted for years Eppmger’s work 
at least demonstrated that the removal of the spleen initiated striking tem- 
porary improvement In the cases observed in the Clinic there was marked 
gam in weight, and improvement in haemoglobin on an average of from thirty- 
six to seventy-two per cent , and the red-cell count increased on the average 
from less than 2,000,000 to more than 4,000,000 

Previous to November 1, 19x7, fifty splenectomies had been performed 
in the Clinic for definitely estabhshed pernicious anaemia The operation was 
then discontinued almost entirely for three and one-half years Since there 
was not sufficient evidence that splenectomy would cure these patients, and 
since at that time the procedure was not known to give a degree of palliation 
sufficiently greater than that following blood transfusion, it seemed wise to 
await the verdict of time Giffin and Szlapka have recently investigated the 
condition of these fifty splenectomized patients, and the pessimism which 
existed in the Clinic has been partly dispelled, at least It was found that 
twenty-one and three-tenths per cent of the patients with pernicious anaemia 
survived the operation three years or more, living two and one-half times 
as long as the average m a similar group of nonsplenectomized patients at 
the same stage of the disease, and that ten and six-tenths per cent are ahve 
after more than five years This clearly indicates in at least one-third of the 
cases that the average life of patients with pernicious anaemia is greatly pro- 
longed, and in about ten per cent the prolongation is sufficient to lead to the 
hope that cures may result in some cases We must take into consideration 
too the fact that no allowance was made for the normal mortality for the age 
period, all the patients who died were considered to have died from pernicious 
anaemia In the literature I have not found a comparable group of non- 
splenectomized pernicious anaemia patients who have done as well The 
results in these fifty patients have been much better than we expected they 
would be when we abandoned the operation, they suggest that in certain 
early cases, of a type as yet not fully recognized, splenectomy offers a possi- 
bility of cure Not only is this true, but also m the average cases the pallia- 
tion following splenectomy is much greater than we have been able to obtain 
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by blood transfusion Transfusion gives temporary benefit It seems to 
furnish red cells which may live and function for one or two months or more, 
but there js not as yet evidence that the actual prolongation of life by that 
means is considerable The blood picture improves after splenectomy, but 
the achlorhydria continues, and careful examination of the nervous system 
does not show changes for the better in the physical condition of the nerve 
structure, although the patients are much better in this respect clinically 
A perhaps comparable showing was made by Stokes , m the Clinic, who found 
that careful treatment m syphilis of the nervous system made eighty-six per 
cent of the patients self supporting, although the neurologists on examina- 
tion were not able to find that there had been any marked change in the 
physical condition of the nervous system Perhaps a lesion in the spinal cord 
gives physically the same signs whether the process is active or whether it is 
the scar of a former lesion Clinically an ulcerating syphilitic lesion of the 
skin is more troublesome than the scar of a healed lesion 

The course of pernicious anasmia following splenectomy, generally speak- 
ing, is ameliorated, the relapses are less severe and the cord changes less rapid 
than after transfusion or any other form of treatment with which we are 
acquainted One of the functions of the spleen is to destroy deteriorated red 
cells Apparently in pernicious anaemia the red cells are bom feeble and the 
spleen sacrifices red cells which, although imperfect, are the best the patient 
can produce and are capable of function Removal of the spleen stops this 
destruction, but does not greatly affect the disease otherwise The cases 
which seem to be most favorable are those m which haemolysis is most active, 
and those least characteristic of the disease It also seems certain that early 
cases give a better prospect of benefit than late cases When the disease has 
advanced to the point at which the bone marrow has been injured beyond the 
power of recuperation, the most to be expected is a temporary abatement of 
the symptoms 

Pathologic examination of the spleens we have removed has been rather 
disappointing If we might assert that in the cases of pernicious anaemia in 
which splenectomy was performed characteristic pathologic changes are found 
in the spleen, or that greater cluneal improvement followed splenectomy in 
pernicious anaemia when the spleen was greatly enlarged, we could establish a 
definite relationship between the enlarged spleen and the disease, but the size 
of the spleen did not seem to bear any definite relationship to the seventy of 
the disease Necropsies after death from pernicious anaemia have often shown 
the spleen to be small; but during the hfe of the patient the spleen is usually 
enlarged The average weight of the spleens removed in our cases was 400 
gm (195 gm normal, Sappey) exclusive of two large spleens, one of which 
weighed 1600 gm , and the other 2220 gm It seems probable, therefore, that 
during the course of pernicious anaemia the spleen is enlarged, but that this 
enlargement is reduced to a certain extent m the terminal stages of the dis- 
ease The spleens removed dunng the earlier stages of the disease, therefore, 
would show an average greater weight and size than would be found at ne- 
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cropsy In only two of our cases (both terminal) was the spleen below nor- 
mal size In pernicious anaemia of the aplastic type the changes in the bone 
marrow are most marked and the spleen small Whether this has any signifi- 
cance I do not know 

The question is not yet answered whether pernicious anaemia is a definite 
entity or whether it is a terminal change of several conditions, and recogniz- 
able as pernicious anaemia only when the patient has reached the state which 
we know will eventuate in death If we assume that the removal of the spleen 
has a beneficial effect, as appears from the evidence at hand, are we to assume 
also that the spleen is the cause of the changes in the bone marrow' 1 A study 
of the literature and of our cases does not give this impression It would be 
more reasonable to assume that the same agents which destroy the bone 
marrow injure the spinal cord, produce the achlorhydria and the glossitis, 
affect the spleen, and that by removal of the spleen a vicious circle 
is interrupted 

The operation of splenectomy for pernicious anaemia is simple Among the 
first nineteen patients we had three deaths The patients were operated on 
during crises as a last resort in very advanced cases The best plan is to 
transfuse once or twice in order to get the patient on the up grade before 
operating and not to operate during a crisis We have had no operative death 
m the last forty cases 

THE POSSIBLE RELATION OP THE LARGE INTESTINE TO PERNICIOUS ANA5MIA 

Many observers have expressed the behef that toxic materials from the 
gastro-mtestmal canal are the cause of pernicious anaama, and if this is true 
the probable location of this absorption would be in the proximal half of the 
large intestine In a former communication* I discussed the physiology and 
pathology of the right half of the large intestine, my interest being excited 
primarily by the frequency of surgical tuberculosis and carcinoma of the 
large intestine, and still further by the work of Lane on intestinal stasis, which, 
hke Banquo’s ghost, will not down There is a mystery concerning this 
portion of the human anatomy which conceals some queer metabolic dis- 
turbances, possibly, as I pomted out before, the result of throwing protem 
end products, which quickly undergo putrefactive changes, into an organ like 
the proximal absorbing half of the colon which primarily has an herbivorous 
function Carcinoma or tuberculosis of the proximal half of the large intestine 
produces an anaemia, unexplained by hemorrhage, much more severe than the 
anaemia of carcinoma or tuberculosis of any other part of the body Carci- 
noma of the fundus of the stomach perhaps is the only condition which pro- 
duces an unexplained anaemia which is in any way comparable Tumors in 
the right half of the colon which are curable by operation may cause a re- 
duction of the haemoglobin to below twenty-five per cent, edema of the lower 
extremities and a general physical condition which would apparently place the 
patient beyond surgical interference Experience with a large number of re- 

* Mayo, W J Resection of the first portion of the large intestine and the resulting 
effect on its function Jour Am Med Assn , 1914, lxm, 446-449 
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sections for the relief of such patients m wretched general condition has shown 
a comparatively low mortality and a high percentage of permanent cures 
The flaw m Lane’s assumption that the colon is the source of toxins is 
the failure to find evidence of disease on removal of the colon, beyond ad- 
hesions, dilatation and atony Yet the same is true of exophthalmic goiter, 
the thyroid tissue of the hyperthyroidism is, strictly speaking, not so much 
abnormal as hypertrophied and superactive 

Some very interesting observations on Balantidium coli as the cause of 
blood and cord changes of the pernicious anaemia type have been made by 
Logan, of the Clime, apd, m a way, the cases studied support the hypothesis 
of the intestinal origin of pernicious anaemia The Balantidium coh is a 
flagellate parasite which rarely inhabits the intestinal tract of man, but is 
common in the pig In man it is found m the intestinal wall, the blood-vessels, 
and other organs, it has the power of encysting and produces ulcers The 
symptoms and findings of pernicious anaemia or of an anaemia which cannot 
be distinguished from it accompany thechromc type of the infection Eosmo- 
philia is not present in the chrome cases Glaesseur has found a haemolytic 
agent in Balantidium coh Since this parasite penetrates the intestinal wall 
and its blood-vessels and other organs of the body, and encysts, it is impossible 
to be sure that the organism is not harbored in the tissues of the body simply 
because it has been eradicated so that it is no longer found in the stools Thus, 
if the pernicious anaemia syndrome persists, it cannot be determined whether 
the Balantidium coli haemolysin is still active, or whether once the complex is 
started it becomes an entity In any event the pernicious anaemia of Balan- 
tidium coh progresses to a fatal issue The number of observed cases is small 
and the pernicious anaemia might have been a coincidence Honest card 
players have been known to hold four aces 

I fully realize that there is little evidence to show that the etiologic agents 
of pernicious anaemia arise in the large intestines Pernicious anaemia annually 
destroys more than 6000 lives m the United States Even though the disease 
is common, we have learned comparatively little concerning it during the 
past generation It behooves us to keep an open mind, to study carefully 
the blood conditions of all patients who have disease of the large intestine, to 
try to ascertain whether anaemia, achlorhydria, glossitis, or some other 
abnormal condition exists, and especially to study carefully all cases m re- 
lation to cause and effect m which the large intestine is removed or in which 
splenectomy is performed 
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SOME SECONDARY COMPLICATIONS OF POSTERIOR 
GASTRO-ENTEROSTOMY* 

By Edgar A Vander Veer, M D 
of Albany, N Y 

ATTENDING BURGEON TO THE ALBANY HOSPITAL 

Since during the last few years the end results of surgery are being 
studied more and more and the value of an operation is based upon the 
eventual benefit which the patient has derived, I believe that the following 
two cases of posterior gastro-enterostomy, with their secondary complications 
and their end results, are of sufficient interest to bear reporting 

Case I — -J E T , Raquette Lake, N Y , age forty-nine, United 
States guide and gardener, entered the Albany Hospital August 5, 1910 
Discharged September 2, 1910 Recovered 

Patient states that about seven years ago he had attacks of stomach 
trouble and was treated by his physician for indigestion He has had 
a number of these attacks ever since, averaging about four each year 
On July 6, 1910, while at work, he was taken with dull pain m epigas- 
trium extending down to umbilicus, at times the pain would radiate 
downwards towards pubes and also around to back on both sides, but 
being more persistent on right side He stopped work on July 8th, and 
went to bed July 13th, on the advice of Ins physician Has been out 
of bed since July 18th On July 6th he had an attack of nausea and 
vomiting On July 27th he had another attack of nausea and vomiting 
He says that his appetite is good but a little food seems to satisfy him 
He has never seen any blood in vomitus nor does he recognize any 
particles of food of previous meals There is no certain time after meals 
for vomiting to recur , says it may vary from four to six hours or more 
Patient can eat fruits, tomatoes, but meats seem to distress him At 
times he has eructations of acidulous fluid into mouth Tongue is 
slightly eroded in middle but red on edges and tip 

Physical examination revealed a small indurated mass in the epi- 
gastric region, rather to the right of the median line No glands pal- 
pable in the body Examination of stomach contents disclosed a small 
amount of blood, undigested food and lactic acid bacilli Examination 
of urine showed a large number of hyaline and granular casts, about 
3 per cent of albumin, no sugar, specific gravity 1016 

It being before the time that the technic of the X-ray examination 
of the intestinal tract had been developed, no radiographic examination 
of stomach was made From the clinical history and the physical find- 
ings a diagnosis of pyloric obstruction was made, probably malignant 
m character 

Operation, August 10, 1910 A tumor size of a horse chestnut, 
having m any characteristics of an inflammatory nature, was found at 
* Read before the American Surgical Association, June 16, 1921 
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the pyloric end of stomach, causing partial obstruction No lymph- 
glands found involved A posterior gostroenterostomy was made 
An uneventful convalescence followed, and the patient left hospital on 
September 2nd apparently well and eating anything he wished Patho- 
logical report of intestinal mucosa was negative No evidence of malig- 
nancy m fragment submitted Examination of urine upon discharge 
from the hospital was practically negative This man reentered the 
hospital October II, 1913, for removal of a prepatella bursa of right 
knee He reported that he had no trouble from his stomach whatsoever 
and could eat any kind of food without distress 

He again entered the hospital October 21, 1914, complaining of 
pam and distress in his stomach, and frequent urination Examination 
of specimen of urine at that time gave results as follows No sugar, 
granular and hyaline casts, acid 1018, albumin Smears — no tubercle 
bacilli or other organisms seen Cultures — sterile at the end of forty- 
eight hours’ incubation 

The patient admitted having partaken freely of alcoholic stimulants 
for the past few months 

Under appropriate treatment stomach and kidney condition cleared 
up and he left the hospital October 27, 1914, recovered 

He reentered the hospital October 8, 1918, complaining of distress 
and pam m stomach and diarrhoea At this time Rontgen diagnosis 
was (Esophagus normal In standing position the stomach empties very 
rapidly through the gastro-enterostomy opening, but some barium is 
seen to leave by the pylorus No incisura, filling clefts or notches seen 
Cap seems normal The stomach does not empty so fast through 
gastro-enterostomy opening in prone position There is very slight six- 
hour retention Barium has reached the descending colon, but most of 
it is in the caecum , a small amount is in the small intestine 

Owing to the clinical and X-ray findings, an exploratory operation 
advised Patient returned home and returned at the end of a week, 
and entered the Homoeopathic Hospital, where the abdomen was re- 
opened through the old scar Examination of the pylorus, the 
site of the tumor found at the operation August, 1910, revealed a 
normal pylorus with absolutely no evidence of any tumor or cicatricial 
tissue At the site of the gastroenterostomy, however, was found a 
tumor mass about the size of the one previously found at the pylorus 
In addition the lymph-glands along the spine were involved Clini- 
cally, the case presented was one of carcinoma Owing to the poor 
condition of the patient no tissue for pathological examination could 
be removed The incision closed The patient is still living, two and a 
half years afterwards Why did this man not make a complete cure? 

There is much doubt as to the case being malignant, but is it not quite 
probable that it is one of those cases which we are beginning to recognize 
as a secondary ulcer occurring at the site of the gastro-enterostomy 7 Where 
is the fault in this case along the line of metabolism producing a condition 
tending to gastric ulcer ? This case presents two interesting points First, 
the fact that in cases of inflammatory or malignant disease where we can 
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stop the irritation of the growth, we can either stop the growth and have it 
disappear entirely as it did in this case, or else we can so dimmish its growth 
as to greatly relieve the patient, as is shown in cases of carcinoma of the 
rectum relieved by a colostomy and the patient given comfort for months, 
if not years 

The second point is the appearance of the growth, possibly carcinoma, 
at the site of the anastomosis, showing that the irritation of the gastric juice 
must have set up a new growth entirely independent of the previous growth at 
the pylorus Case is now in the hands of Doctor Worrell, who diagnosed 
the case as one of chronic interstitial nephritis 

Case II — G Y H , Jr , aged thirty-six, single, farmer by occupa- 
tion, was brought to hospital on January n, 1915, in a state of collapse, 
and with the history that for past two or three years he had had 
trouble with his stomach In the beginning there was only pain in the 
stomach before meals, which pain was relieved by eating About three 
hours after eating the pain would return He would have a lot of gas 
on stomach Later pain diminished somewhat and patient would vomit 
large quantities of food This vonntus would be of a sour taste, burn- 
ing when it came up and of a dark brown color During the night of 
January xi, 1915, he was seized with severe pain m the epigastric re- 
gion, and went into a state of collapse He was operated upon next 
morning for a perforated gastric ulcer Closed by use of silk purse- 
string suture Drainage with gauze and one rubber tube Counter- 
drainage in right iliac fossa He left the hospital February 4, 1915, 
apparently well 

He reentered hospital March 25, 1915, complaining of pam in 
region of old trouble Since leaving the hospital in, February has some 
pam, but is bothered with distress in stomach and would vomit occasion- 
ally, the vomitus being light in color He entered hospital March 25, 
1915, to be relieved of distended stomach Posterior gastroenterostomy 
performed March 26, 1915, from which he made a good convalescence 
and left the hospital April 14, 1915, feeling absolutely well and able 
to eat anything in reason 

He remained well for two years, when he commenced to complain 
of his old symptoms, which would yield at times to appropriate treat- 
ment On February 23, 1919, he was seized with an acute pam m the 
epigastric region and went into a state of collapse, from which he rallied 
and the pam gradually localized itself in the region of the appendix 
He was brought to the hospital , an incision was made over the region 
of the appendix, which was removed, slightly congested, but the abdo- 
men was found full of gastric contents An incision was then made 
through the old gastroenterostomy wound and a perforated ulcer found 
at the site of the anastomosis on the jejunal side This perforation was 
closed by a mattress silk suture Two rubber drainage tubes inserted 
in upper and lower edges of wound He made a slow but uninterrupted 
convalescence and left the hospital March 6, 1919, in good condition 
He has remained well ever since, has had no more distress in stomach, 
is able to eat anything he wishes, and has gamed considerably in weight 
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The interesting point in this case is the fact of his developing an ulcer 
at the site of the anastomosis giving very little, if any, symptoms, until 
its final perforation Also the fact that he made a good recovery from 
the perforation even though the diagnosis and operation were delayed 
for twenty-four hours I am free to confess that I should have made the 
diagnosis more promptly, but the fact that he had had very slight previous 
gastric symptoms and that he had had one perforated gastric ulcer did not seem 
to make it possible that he should have another As a matter of fact, the 
possibility of such a condition being present was not even thought of 

That peptic ulcer occurs at the site of a gastroenterostomy is of course 
a' well-known fact, and numerous cases of that condition are reported in the 
literature Various theories are advanced for the same, and the fact that 
they do occur probably accounts in part for some of the failures to give 
relief m stomach surgery 

A thorough search of the literature, however, fails to reveal the report 
of a case of perforation of an ulcer so occurring Though, of course, there 
is no reason why a perforation could not occur as well m that situation 
as in a primary gastric or duodenal ulcer So far as treatment is concerned, 
I merely closed the perforation by a purse-string silk suture and drained 
He has had no subsequent symptoms 

Contrast these two cases with the history of a third patient, Mr G , aged 
sixty-six, upon whom I operated for a stenosis of the pylorus, performing 
the identical form of operation, who had absolutely no stomach symptoms 
afterwards, lived for fifteen years and then died of pneumonia 

Why should the two cases in the younger patients develop secondary ulcer 
and the third case, in a much older man, make practically a perfect recovery ? 


363 



TYPICAL FIBROMYOMA OF THE ABDOMINAL WALL 
FOLLOWING HYSTERECTOMY 

By George Emerson Brewer, MB. 

of New York 

The object of this communication is to report and place on record the 
history of a patient in which a large, typical, fibromyomatous tumor devel- 
oped in the abdominal wall, in the scar of a previous laparotomy undertaken 
for the removal of an uterus, which was the seat of multiple growths of 
the same character. 

In May, 1911, Mrs E, thirty-one years of age, sought my advice in regard 
to' treatment of a large tumor of the lower abdomen, which 1 upon investigation 
proved to be a uterine fibroid As the tumor had been growing rapidly and had 
already given rise to definite pressure symptoms, an operation for its removal 
was suggested Accordingly under ether anaesthesia, after the usual preparation, 
the abdomen was opened in the median line and the uterus, both tubes, and the 
left ovary were removed On subsequent examination, the uterus was found to 
be the seat of several fibromyomata, varying considerably in size, the largest 
arising from the posterior wall near the fundus, measuring about 50 cm in cir- 
cumference The patient made a satisfactory convalescence, the abdominal wound 
healing by primary union 

She remained well for nine years In the late autumn of 1920, however, she 
began to experience a sense of weight and indefinite pain in the lower abdomen 
and right side These symptoms were not constant, but would recur after severe 
or unusual exertion, and in January, 1921, there was added a slight irritability 
of the bladder which gradually increased, necessitating frequent micturition 
There was no noticeable interference with nutrition, no loss of strength, and no 
anaemia, but the symptoms gave rise to a certain degree of anxiety and apprehen- 
sion, which finally led her again to seek my advice 

On physical examination, an oblong, oval tumor was found in the lower 
abdomen, reaching from the pubis upward and somewhat to the right to a point 
three inches below the umbilicus The tumor was moderately movable, was 
not tender, had a smooth uniform surface, and gave to the examining hand the 
sensation of an ovarian cyst On bimanual examination these findings were 
verified, and I was convinced that we had to do with a cyst arising from the 
remaining right ovary, pressing upon the bladder, and not attached to the 
cervical stump which was freely movable without transmitting its motion to 
the tumor As there was no unfavorable factor revealed by the general physical 
examination which followed, an operation for the removal of this supposed 
ovarian cyst was advised On January , 1921, at the Presbyterian Hospital, under 
ether anaesthesia, an incision was made through the right rectus muscle As soon 
as the fibres of this structure were retracted, there was exposed what was thought 
to be a greatly thickened and highly vascular peritoneum, numerous large veins 
passing irregularly across the field in various directions and apparently ceasing 
abruptly as if they penetrated to some deeper structure^ Several unsuccessful 
attempts were made to incise the peritoneum, but the blade of the scalpel opened 
no cavity, and seemed only to incise a dense solid mass which bled freely Believ- 
ing that these conditions only indicated that the cyst was densely adherent to the 
thickened parietal peritoneum, I divided the tissues carefully, until I exposed a 

♦Read before the American Surgical Association, June IS, 1921 
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grayish, non-vascular, fibrous membrane, which I thought to be the cyst wall 
From this I separated the thickened tissue on either side by blunt dissection, 
until a sufficient area was exposed to convince me that it was the surface of 
the tumor An aspirating needle was then introduced, but without result, other 
than imparting to the hand the sensation that it passed into a dense fibrous mass 
Still convinced that I was working within the peritoneal cavity, and that I 
was dealing with a solid tumor arising from some one of the abdominal viscera, 

I attempted cautiously still further to expose its surface by separating from it 
its dense fibrous and vascular envelope Much to my surprise, as I worked out- 
ward from the median line, I was able soon to detect with my finger a distinct 
line of cleavage, and in a few moments was able easily to enucleate the entire 
tumor from its bed After its removal I found that at one point a small opening 
had been made through the posterior wall of the surrounding membrane into the 
peritoneal cavity This opening was enlarged sufficiently to admit my hand, 
when it was found that the inner layer of the peritoneum was perfectly smooth 
and free from adhesions with any of the abdominal viscera This conclusively 
demonstrated that the growth was an extraperitoneal tumor lying between the 
peritoneum and the rectus muscles, surrounded by a dense, highly vascular capsule 
made up of thickened and subperitoneal areolar tissue 

On section the tumor presented the gross appearances of a typical fibromyoma, 
without any suggestion of malignancy After accurate haemostasis, the peritoneum 
was united with catgut, the muscular and aponeurotic structures with chromic 
gut, and the skin incision closed by silkworm-gut and silk sutures Her recovery 
was without incident, and except for the usual post-operative sensations, she has 
enjoyed the best of health 

On examination the tumor was found to have the following measurements 
16 cm in length, 13 cm m breadth, and 9 cm in the opposite transverse diameter 
The appearance of the tumor and the cut surfaces may be seen in Figs 1 
and 2 The following report on the microscopic examination of the tissue was 
furnished by Dr Arthur Purdy Stout, Assistant Pathologist to the hospital 

“ Gross Specimen Specimen consists of a firm tumor mass measuring 
16x13x9 cm The surface for the most part is smooth and glistening, it is 
somewhat nodular Cut surface shows a dense white tissue which is made up of 
numerous interlacing bundles of tissue Tumor weighed two and a quar- 
ter pounds ” 

“ Microscopic Examination (Fig 3) Section shows bundles and strands of 
what is apparently fibromuscular tissue The spaces between these are filled with 
a rather homogeneous tissue containing elongated nuclei, in places the tumor is 
exceedingly cellular, and elsewhere there is some evidence of degeneration 99 

“ The Van Gieson stain shows that the tumor is composed almost entirel} of 
fibrous tissue and smooth muscle" 

“ The Weigert stain shows the absence of elastic fibres ” Diagnosis 
Fibromyoma 

From this report it will be seen that the tumor removed from the subperitoneal 
space in the anterior abdominal wall was a typical fibromyoma, similar in gross 
and microscopic appearances to the ordinary fibromyomata so commonly found 
in the uterus 

To account for the development of this tumor m this unusual location, 
in the writer’s opinion, we can consider only four possibilities First, that it 
arose spontaneously from the subperitoneal connective tissue , second, that it 
developed from the urachus , third, that it was of teratomatous origin , and 
fourth, that it was an implantation tumor originating from some minute frag' 
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ment of the primary tumor left in the abdominal incision at the time of the 
previous operation 

Before entering into a discussion or critical analysis of these four hypo- 
theses, I may be permitted to state that, as a result of a fairly diligent but by 
no means exhaustive search of the literature of the subject, in which I have 
been aided by the advice of Professor W H Welch of Baltimore, Professor 
James Ewing of the Cornell Medical School, and Professors Jobling and 
William C Clarke of the School of Medicine of Columbia University, as well 
as by a number of our best authorities on gynaecology and abdominal surgery, 
I have been unable to find a report of a single case of a typical fibromyoma of 
the abdominal wall I have likewise been unable to discover an authentic in- 
stance of a tumor of this variety arising from areolar or fatty tissues m any 
part of the body, and no record has been found of a fibromyoma developing 
from the urachus, whether patent or obliterated 

These facts, and the recognized impossibility of leiomyomatous tumors 
developing from tissues containing no smooth or unstriated muscular fibres, 
would enable us at once to exclude the first hypothesis, that such a neoplasm 
could spontaneously develop in the subpentoneal areolar and fatty layer of 
the abdominal wall 

In regard to the urachal origin of our growth, one had to be somewhat 
more guarded, as the urachus is known to contain a definite layer of un- 
striated muscle, and even after birth these muscular fibres generally can be 
demonstrated m the fibrous cord representing the obliterated canal The 
absence, however, of any recorded example of a fibromyoma arising from 
this structure, and the absence of any evidence in this case of an attachment 
to anything resembling the urachal cord, would render our second possi- 
bility highly improbable 

In regard to the third, or teratomatous origin of the tumor, it must be 
admitted that the median line of the abdomen is a well-recognized habitat for 
these minute islands of embryonal tissue and numerous examples of teratom- 
atous growths from these rests have been recorded 

In all such cases, however, that have been carefully examined, although 
one type of tissue may preponderate and make up the great mass of the tumor, 
a painstaking search will always reveal the presence of other types of tissue 
m some part of the neoplasm The absence in this instance of any evidence 
of the presence of other types of embryonal tissue would lead one logically 
to exclude this explanation of its origin 

In regard to the fourth hypothesis, that it arose from the implantation, 
in the line of incision, of a minute fragment of the uterine tumor removed 
ten years before, the writer is of the opinion that this is by far the most 
probable and reasonable explanation of its occurrence This opinion is based 
upon the following facts First, the coincidence of the development of this 
tumor in an individual who had previously harbored an exactly similar 
growth in a neighboring structure, second, that in its removal the tumor- 
bearing organ with its divided and exposed tissues had been for some time 
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in actual physical contact with the divided and exposed tissues of the abdom- 
inal wall, in the exact location in which the secondary growth subsequently 
developed , third, the well-known and generally recognized fact, that certain 
cutaneous and mucous membrane tumors which are in close or frequent contact 
with neighboring tissues, not infrequently give rise to similar growths in the 
tissues thus exposed , fourth, that modern experimental surgery has furnished 
innumerable examples of successful grafts of tumor tissue as well as normal 
glandular structures, m both animal and man , and fifth, that surgical litera- 
ture records not a few examples of both benign and malignant tumors arising 
in the immediate neighborhood of incisions previously made for the removal 
of histologically similar growths, as well as tumors developing from the 
accidental implantation of aberrant fragments of normal tissues or cells into 
a new and histologically different environment 

As examples of the first may be mentioned the not infrequent development 
in an abdominal scar, of a malignant growth after operation for the removal 
of a similar neoplasm of one of the viscera , and the occasional recurrence 
of ovarian cystomata or adenomyomata after similar procedures 

In a recent article by Cullen, published in Archives of Surgery, September, 
1920, entitled “ The Distribution of Adenomyomas Containing Uterine Mu- 
cosa,” three such cases are reported involving the abdominal wall, one in 
which the uterus was ruptured during a curettement for abortion with imme- 
diate laparotomy for surgical repair of the uterine wound, and two others 
following operations on the uterus or adnexa 

The writer may be permitted to state that his opinion as to the implantation 
origin of the tumor reported in this communication was greatly strengthened 
by a personal letter received from Professor Welch, in which the following 
view was expressed 

“ I find no difficulty m accepting your suggestion of the origin by im- 
plantation of the fibromyoma of the abdominal wall, and this seems to me 
the most probable explanation What speaks for the implantation origin in 
your case is, first, the location, precisely in the scar of incision, and secondly, 
the obvious opportunity for implantation at the time of the previous operation 
Much more complicated tumors, for example, ovarian cystomata, may thus 
anse by implantation m abdominal scars 

“ I know of no case identical with yours, and this exceptional occurrence 
indicates that the conditions for a successful graft by implantation at opera- 
tion on uterine myomata must be very rarely met, but myomata may develop 
from cells transplanted from an original tumor, and there is no inherent 
improbability in my opinion in assuming the similar origin by implantation 
in your case I see no reason to think of a possible teratomatous origin ” 
Although the writer from his limited search of the literature would 
not presume to claim that the finding of this tumor in this unusual locality 
was a unique occurrence, still, from the evidence reported, the condition must 
be one of extreme rarity, and for that reason he has thought it worthy of 
presentation to tins Association 
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✓ SO-CALLED CONGENITAL DISLOCATION OF THE SHOULDER 

POSTERIOR SUBLUXATION* 

By Alfred S Taylor, M D 
of New York, N Y 

It is' my belief that there is no such condition as congenital posterior 
dislocation of the shoulder 

Inasmuch as a number of isolated cases have been reported in various 
journals under this heading, and especially since one well-known surgeon 
and author has, within the last few years, published a series of papers attempt- 
ing to prove that birth palsies of the upper extremity are due to such a 
congenital posterior displacement of the shoulder, it seems worth while to 
present the evidence against the occurrence of such a lesion, and to try to 
account for the deformity existing in the cases so reported It is a striking 
fact that in each of the cases reported as congenital dislocation there has been 
evidence of disturbance of the motor nerve supply of the extremity This 
disturbance has varied m severity and permanence m the different cases, 
exactly as in birth palsies of the Erb’s type 

Therefore it is the object of this discussion to determine, whether the 
disability of the extremity is due to primary injury of the shoulder with sec- 
ondary involvement of the nerves, as is maintained by Thomas, of Philadel- 
phia, 5 and his followers, 0 or is due to primary injury of the nerves entering 
into the brachial plexus 

Against the occurrence of posterior dislocation of the shoulder at the time 
of birth are the following facts 

There is no recorded case in which the posterior dislocation of the shoul- 
der was found at birth Since 1914, when Thomas read his paper at the 
New York Academy of Medicine, I have been looking With especial care at 
shoulders m these cases and have never found any degree of posterior dis- 
placement m a child less than six weeks old Unfortunately these cases are 
not usually referred for a surgical opinion until they are several weeks or 
months old During the period January, 1914, to April, 1921, there were in 
my private files records of seventy cases of birth palsy, in all but two (9 and 
45, Table 1) of which the condition of the shoulder was carefully noted 
Of these sixty-eight cases, twenty-two showed not the slightest degree of 
posterior displacement of the shoulder Their ages varied from two days to 
nineteen years In the remaining forty-six cases posterior displacement was 
present m varying degree Not one of these forty-six cases was less than 
six weeks old and forty-five of them were eight weeks or more old 

Of the whole sixty-eight only twelve cases were six weeks or less in age 
Four were six weeks old, of whom one showed posterior dislocation In not 
a single one of the remaining eleven was there any degree of posterior 

♦Read before the American Surgical Association, June 16, 1921 
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i Jan 30 
1914 
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V 

V 

3 
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0 

+ 

0 
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1914 
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4- 
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R-p 

+ 
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9 May 17 
1916 
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V 

10 
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1916 
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V 

3 
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R+++++ 
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mos 

EJ- -p-f* + 

| 
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1917 
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Br 

2 
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R+ 

H 
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? 
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+ 
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scar pressure 


14 Mar 19 
19X7 
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V 

6 

wks 
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0 

1 ■ 



15 Apr 27 
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V 

8 
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I 
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16 June 2 
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V 

6 
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+ 
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Nov 
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17 Sept 4 
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R+ 
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Date 
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sen- 

ta- 

tion 
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Op 
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18 Oct 17 
1917 

Wea\er 

V 

5 5 
yrs 

R+ + + + 

4- 

Oct 26 

1917 

Sever v \i 
about tom 
vn A tom off 


19 Oct 26 
1917 

Greenberg 

H 

4 

mo^ 

R+ + + + 

eye 

4- 

0 



20 Dec 26 
1917 

Menla 

Br 

1 6 

i wks 

R+ + + + 

4- 

4.pr 16 
1918 

v & \i torn 


21 Feb 1 
1918 

i Dilber 

V 

3 

mos 

L-f + 4* 

4- 

Feb 8 

1918 

v tom off vi & 
vn cicatricial 
viii & Di 


22 Feb 12 
1918 

Van Dine 

V 

3 5 
mos 

R+ + + + 

4- 

Apl 11 
1918 

v vi vn re- 
sected No 
Sever 2 >rs 
later almost 
compl reduc- 
shoulder spont 


23 Apr 6 
1918 

Carey 

V 

3 M 
mos 


4- 

Apl 6 

1918 

cv tom off 

almost 

perfect 

recovery 

24 Apr 30 
1918 

Sloben 

V 

10 

days 

L + + + 4- 

0 

0 



25 May 17 
1918 
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V 

2 'A 

yrs 

R + 
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0 



26 June 4 
1918 

Porta 

V 

3 

mos 

L+ + + 

; 4- 

0 


| 
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? 

14 

yrs 

L + + 

4- 

Nov 30 
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C v & vt 


28 June 17 
1918 

Tetamore 

Br 

2 

wks 

R + + + 

0 

0 



29 June 20 
1918 

Fitzgerald 

Br 

7 

wks 
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0 

0 

0 

0 


| 

30 June 27 
1918 

Silverman 

V 

5 

yrs 

R + 4-4- 

eye (very little 
power) 

0 

0 



31 Aug 2 
1918 
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V 
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4 

mos 

R+++++ 

eye 

4- 

Dec 14 
1918 

V VI Vll VI 11 
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Died of hem- 
orrhage on 
table 


32 Nov 14 
1918 

Rosenbloom 

V 

26 

mos 

R + + + 

4- 1 

0 



33 Nov 15 
1918 

Margules 

1 

yrs 

R + + + 

4- 

June 

1918 

Op done by 
another sur- 
geon who ex- 
posed plexus 
but did not 
attempt any 
repair 

| 

34 Feb 6 

1919 

Carlson 

V 

yrs 

R4- 

+ 

Feb 19 
1919 

Cvfi.Vi 


35 Feb 20 

1919 

I 

Zucker ' 

■ 

19 

yrs 

L + + + + 

0 

0 



36 Mar 7 
1919 

Kalmanowitz , 

5 

2 

mos 

R4-4-4-4- 

4- 

91 



37 Apr 23 
1919 

Levas 

Br 

4 

mos 

R+ + + 

4- 




38 Apr 29 

1919 
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V 

22 

mos 

R+ + + + 

1 

4- 

June 2 

1919 

v vi tom 
across vn torn 
almost across 
vmtom across 
D 1 normal 
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f 
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39 May 20 
1919 

Shusteroff 

, Br 

1 

l 

1 

1 

7 

yrs 

i 

R (spontan 
cure) 

Loust shoulder 
remnants com- 
pl y parlzd 

0 

0 

0 

0 



40 May 26 
1919 

Nobile 

Br 

J 

3 

raos | 

1 

R+ + + + 

1 

1 

1 

| 

+ 

June 7 
1919 

v vi&vntom 
across Bulbs, 
via & 1 com- 
pressed 


41 June 17 
19x9 

Allensohn 

1 

V 

X 4 

mos 

R+ + + 

4 - 

0 



42 July 21 

1919 | 

Rifkm 

V 

? 

m 

D + + + 

4 - 

0 



43 Oct 16 
1919 

Nagelsmith 

16 

yrs 

i 

R-H 4 - + 4 - 4 - i 

eye 

1 

j 

+ 

1 

Jan 23 

1919 

v torn across 

vi almost 
vn ganglion 
of root extra- 
spmal viu <$L 1 1 

avulsd 


44 Oct 30 
1919 

Waldman 

| 


19 

mos 1 

i 

L++++ : 

eye | 

1 

+ 

! 

Jan 26 
1920 

I 

v vi torn 
apart vii most- 
ly torn apart 
vm 6L i cica- 
tricial into 
foramina No 
Sever Closed 
reduction 9 
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no dislocation 
remaining 


45 Oct 30 
1919 

Lotz 

Br ! 

3 5 
yrs 

L-p 

? 

0 



46 Oct 31 
19 X 9 

Giant z 

1 

V 

2 5 
mos 

R+ + + + 

Cvm &. Dieye 

4* 

0 1 



47 Dec 26 

19x9 

Lonetti 

Br 

6 1 
wks j 


0 


1 


48 Dec 31 

1919 

Bettcher 

Br | 
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wks 

R &• L 4 — b 4 ~ 

R normal in 
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! 


49 Jan 19 
1920 

Sately 

i 

Br 
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wks 

L 4 - + 

1 

0 

1 

! ' 1 

At 4 mos 
had post 
sublux of 
shoulder 
which had 
d sapp eared 
at 9 mos 
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50 Feb 20 
1919 

Johnson 

Br 

8 

wks 

R + + + 

4 - 

0 



51 Mar 12 
1920 

Teall 

V 

1 

I 

I 

9 

mos 

L + + + + 

4 - 

Mar 22 
1920 

V VI, VU 2 R» 
cm dense scar 
tear vm 6 L i 
constricted 

No Sever 
Post-op sub- 
coracoid dis- 
location 


52 Mar 17 
1920 

Sable 

V 

5 5 
wks 

R+ 

| 

0 



53 Mar 24 
1920 ] 

Johnstone 

V 

6 

yrs 

R+ + + 

4 - 

Apr 3 

1920 

C v &. vi half 
tom through 


54 Apr 8 
1920 

Bemd 

V 

10 

wks 

L+ + + 

; Verv 
! slight 

4 - 
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55 Apr 23 
1920 

Post 

V 

2 

days 

L-f* 

0 

0 



56 May 17 
1020 

Cucumber 

V 

7 

mos 

L-F + + + 

+ 

0 



57 June 9 
1920 

Everson 

V 

15 

mos 

L4-4-4- 

Cvm&Di eye 

+ 

0 



58 June 23 
1920 

Ackerholt 

V 

5 

mos 

R~f* 4- 4- 4- 

eye small 

Very 

slight 

4- 

0 



59 Oct 18 
1920 

Conroy 

V 

5 

yrs 

R4- 

mild 

+ 

0 



60 Oct 20 
1920 

Mauersberger 

V 

10 

mos 

R+ + 

+ 

0 



61 Oct 21 
1920 

McLoughhn 



D4- 4-4- + + 

eye 


Mar 23 
1921 

v, vi vu vui 
& D 1 tom &. 
cicatricial 

Eye showed 
slight enoph- 
thalmos and 
narrowed 
palpebral 
fissure sug- 
gesting avul- 
sion 01D1 & 
Cvm Hand 
also flabby 
and con- 
tractured 

62 Nov 16 
1920 

Weinberg 

V 

5 

days 

L + 4-4 - 

0 

0 



63 Nov 29 
1920 

Levine 

V 

mos 

R + + + + 

+ 

0 



64 Dec 9 
1920 

Blackman 

V 

4 5 
mos 

R + + + + 

+ 

0 



6s Jan 19 
1921 

Feltman 

V 

6 5 
mos 

L + 4--H4- 

4* 

0 



66 Jan 25 
1921 

Cooper 

V 

6 

wks 

E4-4-4- 

0 

0 



67 Feb 9 
1021 

Kirschbaum 

V 

2 

mos 

L + + + + 

eye involved 

+ 

0 



68 Mar 1 
1920 

Mooney 

V 

2 5 
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R+ + 

■ 

■ 


Pectoralis 
major 
atrophied 
and not 
contra c- 
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69 Mar 18 
1921 

Benedito 

H 

2 

mos 

R + + + + 

B 




70 Mar 20 
1921 

Osterman 

V 

14 

mos 

eye si invol- 
ved 

4- 

0 




Key 
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S de <3, Degree 
E> e or Eye in\ 

Dislocation 

Operation 

Findings 


V 
Br 

First time seen 
Age at first observation 

4- to H- + + + 4- indicating in a general way the degree of disability 
oPed — ISi arrowed palpebral fissure (Same side as palsy) slight enophthalmos and smaller 
e> e usually indicating injury of C vn & D i close to foramina or atulsion from cord 
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CONGENITAL DISLOCATION OF THE SHOULDER 


displacement Diligent inquiry among the obstetricians in three of the large 
lymg-m hospitals in New York City elicited the fact that not one of them 
had ever seen a posterior subluxation of the shoulder at the time of birth m 
any one of the birth palsies of Erb’s type which had occurred m their services 
Dr Edward D Truesdell, connected with the New York Lymg-m Hos- 
pital, saw every case of birth injury of whatever type during a period of 
ten years, and involving about 30,000 deliveries, and in all injuries of extremi- 
ties made rontgenograms at intervals In a personal communication he 
states that among the thousands of infants delivered there were many cases 
of birth palsy of Erb’s type, but that he never saw a single one in which there 
was any degree of dislocation of the shoulder During this period he was 
getting the material for his admirable book on “ Birth Fractures and Epiphy- 
seal Dislocations,” so that he examined these shoulder joints with minute 
care He is a well-trained surgeon and therefore a competent observer 
Incidentally he states that there was never epiphyseal separation of the upper 
humerus associated with Erb’s palsy m his experience 

Dr H McM Painter, for years connected with the obstetric division of 
the Nursery and Child’s Hospital and the Sloane Maternity Hospital, ver- 
bally states that he has never seen a birth palsy with an associated posterior 
subluxation of the shoulder at birth , and that he has called m another surgeon 
m every injury case m order to check up his own findings 

A diligent search over a period of seven years has failed to find a single 
authentic case in which a birth palsy has been associated at birth with any 
degree of posterior displacement of the upper end of the humerus Even 
Thomas, who has built up his theory that “ birth palsy is the result of posterior 
dislocation of the shoulder, with secondary nerve injury, rather than the result 
of primary plexus injury,” states that he has never happened to see a posterior 
dislocation present in an infant less than three weeks old The paralysis, on 
the contrary, is present m all cases at birth 

From the evidence presented, it is fair to conclude that there is no such 
condition as “ congenital posterior dislocation of the shoulder ” and therefore 
it cannot be the cause of the “ birth palsy of Erb’s type: ” The term congeni- 
tal, in this connection, should be discarded 

Nevertheless, m the sixty-eight children above tabulated (Table 1) some 
degree of posterior dislocation of the shoulder was present m forty-six (or 
68 per cent ) The youngest child to show it was six weeks old There were 
sixty children in the senes six weeks or more of age, and of these forty-six 
(or 77 per cent ) showed the dislocation If no dislocations appear until the 
age of six weeks, and above that age appear in 77 per cent , the deformity 
must develop as a sequel to the primary injury causing the paralysis, which is 
unquestionably damage of the brachial plexus 

The conviction that injury of the brachial plexus is the primary cause of 
the paralysis results from consideration of the following facts 
The paralysis is present at birth Dislocation is absent 
The distribution of the paralysis is always characteristic of a root lesion 
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rather than a lesion of peripheral trunks after they leave the plexus, which 
latter would be the case if the paralysis resulted from injury secondary to 
bhoulder dislocation The distribution of the paralysis m Erb’s palsy is so 
characteristic that a little familiarity enables one to predict fairly accurately 
which roots are damaged m a given case 

In a considerable number of operations (seventy-six in my private files, 
including also cases 1903-1904) the lesion m the great majority of cases in- 
volved the upper roots of the plexus chiefly, and there was a relatively wide 
area of normal tissues between it and the region of the shoulder joint and 
there was no cicatricial tissue m the axilla In only a very few cases m which 
the entire plexus was damaged did the resulting cicatricial tissues extend 
downward to the shoulder joint region 

Thomas states that no case is on record where, at operation, a lesion of 
the nerves was found other than cicatricial induration which he believed 
was secondary to shoulder joint injury In the October, 1905, American 
Journal of Medical Sciences (Clark, Taylor and Prout), Case III, it was 
recorded that the outer trunk coming from the junction of the fifth and 
sixth roots was torn off and displaced downward and inward 2 5 cm and 
was adherent to neighboring muscle 

In the series of seventy cases seen since 1914, twenty-five were operated 
upon, and reference to the findings shows (Table I) that in many instances 
nerves were more or less completely torn across 

This type of injury could not possibly result from cicatricial infiltration 
of nerves secondary to injury of the shoulder joint (Figs 1 and 2) 

In two cases, No 43 in the above group, and an infant named Passamero, 
operated upon at the Babies’ Hospital in October, 1912, a posterior root 
ganglion was present in the cicatricial tissue well external to the foramina 
This indicated avulsion of roots from the cord 

Through the courtesy of Drs L A Wing and Losee of the Lying-In 
Hospital, the following case is put on record 

Mila Confinement No 77647 Born December 15, 1920 It was a Footling 
presentation, with threatened prolapse of the cord Breech extraction was ren- 
dered difficult by a moderately contracted pelvis No instruments were used The 
general condition was good for twenty-four hours, after which signs of intra- 
cranial injury appeared and death occurred on the fifth day 
At birth, paralysis of both upper extremities was noted 
Right side There was a fracture of the clavicle The entire extremity showed 
flaccid paralysis except for very slight movement in the fingers 

Left side There was complete flaccid paralysis Autopsy showed extensive 
intracranial hemorrhage, with extension of the clot down the spinal canal, frac- 
ture of the right clavicle, both shoulder joints perfectly normal, both brachial 
plexuses macroscopically normal outside the intervertebral foramina, and avul- 
sion of the roots of C iv and v from the cord on the left side These roots lay 
outside of the dura (See Figs 3 and 4 ) 

The case of Boyer 4 is equally convincing and more interesting 

On July 4, 1905, during an attempt to deliver the aftercoming head through 
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Tig i — These are microphotographs of ner\es resected in the earl> cases of the operative 
series The lesions were ad located between the intervertebral foramina and the distal 
end of the plexus No mere infiltration of the ner\es b> material from an injured shoulder 
joint (as suggested by Thomas) could possibly cause the results pictured 

The \er> black lines represent nerve fibres more or less damaged and the rest is cica- 
tricial tissue 




Fig 2 — These are microphotographs of nerves resected in the earl} cases of the operative 
senes The lesions were all located between the intervertebral foramina and the distal end 
of the plexus No mere infiltration of the nerves by material from an injured shoulder 
joint (as suggested b} Thomas) could possjbly cause the result* pictured 
Thexer} black lines represent nerve fibres more or less damaged and the rest is 

cicatricial tissue 




Fig 3 — The subject was injected with and submerged m ten per cent formalin solution The 
plexus and spinal cord arc exposed by dissecting awav the soft tissues removing the posterior- 
vertebral arches and opening the dura Note all the roots present on the right side of the 
cord and that two C IV and V have been avulsed from the cord on the left side, including 
both sensor} and motor roots The torn ends of the two roots were extradural The cord 
itself was so smooth that the actual site from which the posterior roots were avulsed could not 
be seen There was no apparent injur} to or deformity of the cord 




Fig 4 — Same infant as in Fig 3 showing the left brachial plexus apparentl} intaet 
extraspmal portion The right plexus also appeared normal ext P 
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a contracted pelvis, the right plexus was felt to give way under the finger, passing 
over the right shoulder A right-sided birth palsy was prophesied before the 
deliver}, and it appeared m typical form when delivery was completed No 
postenor dislocation of the shoulder was present and no injury had occurred to 
the shoulder joint Two hours after birth a severe convulsion was followed by 
death The body was injected with io per cent formalin solution and then was 
immersed in a jar of similar solution After complete hardening the right brachial 
plexus was exposed and excised completely from foramina to upper axilla A 
typical lesion from overstretching was present at the junction of the fifth and 
sixth roots The pathology present was described and pictured in a micro- 
photograph by Dr T P Prout in the Journ A M A , January 12, 1907, xlvm, 
pp 96-104 

In twenty plexuses ( Am Journ Med Sc , October, 1905, Clark, Taylor 
and Prout) m infants still-born or dying shortly after birth, typical lesions 
were produced by forcible separation of the head and neck from the corre- 
sponding shoulder It so happened that m seven of the twenty the root of 
C vi was avulsed from the cord and the ganglion of the postenor root lay 
outside the spinal foramen 

Avulsion m the experimental cadaveric cases occurred m a much higher 
percentage than seems to be the case in the clinical series The percentage is 
difficult to determine m the clinical series inasmuch as laminectomy would be 
necessary, and is not justifiable, to decide the question (see Figs 3 and 4) 

These facts taken together prove conclusively that the primary cause of 
brachial birth palsy is damage to the brachial plexus The etiology, mechan- 
ism and pathology were fully worked out in the original publication m 1905 
previously referred to, and nothing in later experience has caused a change 
in the views there expressed 

Assuming that the primary lesion is a brachial plexus injury, the later 
appearance of posterior subluxation of the shoulder in 68 per cent of these 
children means that there is a distinct cause-and-effect relation between the 
nerve lesion and the dislocation, which must be worked out for the sake of 
preventive and curative treatment (Also see Fairbank 2 ) 

In the shoulder joint of the newborn infant the glenoid fossa is very 
shallow and in some instances is almost convex, the joint capsule is quite loose 
(Figs 6, 7, 8 and 10) Therefore, outside of atmospheric pressure which 
plays a minor role, the only structures that hold the upper end of the humerus 
and the glenoid fossa m their proper anatomical relations are the muscles 
that pass over and surround the joint This is the view generally held by 
anatomists Through the courtesy of Dr Lucius Wing of the visiting staff 
of the New York Lying-In Hospital, an interesting demonstration of the 
above fact was possible Some twenty infants were examined When they 
were asleep and the shoulder muscles completely relaxed, the upper end of the 
humerus could be displaced backward, forward, outward or downward with 
ease, for a distance of 1 to 2 cm , but as soon as the infant woke up and 
resisted, none of these displacements was possible except by the use of 
undue violence 

If the muscles surrounding the shoulder joint are responsible for the mam- 
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tenance of correct anatomical relations between the two bones entering into 
it, then it follows that the activities of the various muscles must be very 
nicely balanced against each other in order always to hold the two bones 
properly together m the various attitudes of the joint It would therefore 
be expected that if one or more of these muscles were paralyzed, while others 
remained active, the balance would be so disturbed that deformity of some 
sort would result If the muscles involved were only partially paralyzed 
the disturbance of balance might be so slight that no displacement would 
result If all the muscles were partially paralyzed to the same degree there 
would be loss of strength m the joint but no disturbance of balance and no 
displacement would occur If all the muscles were completely paralyzed 
there would be complete loss of power, a flail joint would result and gravity 
would determine the displacement 

In a series of children with birth palsies one can always find examples of 
these various degrees of disturbed balance Except m flail joint the displace- 
ment in nearly every case is backward, quite the opposite of the usual trau- 
matic dislocation of the shoulder 

The most marked dislocations have in this series been observed in the older 
children where complete paralysis of the spinati and teres minor had per- 
sisted and where biceps and coraco-brachialis had regained considerable 
power, as had also pectorahs major and subscapulans but m these last two 
there had developed marked contracture 

The mechanism of the posterior displacement is as follows 
The infraspinatus and teres minor form the chief posterior buttress of 
the shoulder joint and, being innervated by two upper roots of the plexus, 
they usually suffer the most complete and lasting paralysis Pectorahs major, 
teres major and latissimus dorsi being only partially paralyzed rotate the 
humerus inward, and thus overstretch the paralyzed posterior muscles T eres 
major and latissimus dorsi also exert traction backward on the humerus 
When subscapulans partly escapes paralysis or regains its function it also 
causes inward rotation and slightly backward traction on the humerus 
(Fig 6) Pectorahs major and subscapulans being only partially paralyzed 
and having only paralyzed antagonists first undergo functional shortening 
and then organic contracture The head of the humerus is thus gradually 
forced backward, overstretching to a still greater extent the paralyzed pos- 
terior muscles 

Finally, when the posterior subluxation is present, it is greatly exag- 
gerated during attempts of the patient to elevate the extremity Pectorahs 
major, coraco-brachialis, and biceps, when it has recovered somewhat, carry 
the humerus forward and upward, but at the same time cause a thrust upward 
and backward along its longitudinal axis, which visibly increases the sub- 
luxation of the head of the humerus 

In a small number of cases it has been stated that while a well-marked 
posterior subluxation of the shoulder is present, all the muscles of the 
extremity react to the faradic current, that therefore there is no persisting 
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F g 5 — Show s the planes of section of the right shoul- 
der in \er> joung infant The right angled upper 
outer portion of the shoulder was removed en bloc 
giving the exposure for Figs 6 7 and 8 




Fig 6 — The arrow ind cates that the humerus is rotated outward showing relaxation of pos 
tenor capsule and muscles i Glenoid cavity" Note the nearly flat contour 2 Cartilagi 
nous bed of glenoid 3 Scapula shoving ossification Note shapes of cartilaginous bed and 
ossified portion of scapula 4 Caracoid process Sectioned obliquely 5 Posterior border 
of glenoid cartilage merging into posterior capsule 6 Inferior portion of capsule 7 An- 
terior capsule 8 Head of humerus sectioned horizontally (See Fig — ) 9 Serous sur 

faces of head of humerus with deltoid bursa externally 10 Subscapulans muscle Note 
that it pulls somewhat backward as well as inw^ard 11 Biceps tendon long head 12 Bi- 

ceps short head and caraco — brachiahs 13 Deltoid muscle 14 Infraspinatus muscle 
ClaMcle 16 Suprasptnatus muscle 
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paralysis, and therefore the dislocation cannot be the result of a paralysis due 
to nerve injury Since this apparently paradoxical condition is seen only m 
children one or more years old, it can readily be accounted for on the basis of 
the mechanism previously presented 

The dislocation appears usually m from six weeks to three months, and is 
always associated with marked inward rotation of the humeius, and with 
contracture of the pectorahs major and subscapularis * These contractures 
are usually so marked that the humerus cannot be rotated outward passively, 
even by the use of much force, so that the flexed forearm will come to the 
sagittal plane, % c , less than 50 per cent of its normal Therefore the external 
rotators aie continuously overstretched, and even if nerve supply regenerates 
sufficiently to give faradic reaction, they nevertheless suffei a constant rela- 
tive handicap, the muscular imbalance persists and the dislocation lemains 
If 111 addition the coracoid has grown forward and downward it adds a 
permanent obstacle to spontaneous reduction The persistence 01 disappear- 
ance of the dislocation depends upon whether or not the external rotators 
can overcome their handicap, and whether or not the coracoid interferes 
The majority of them persist 

A number of very young infants have been seen with birth palsy in whom 
no sign of dislocation was present After several weeks or months, during 
which parents have failed to follow advice, they have again appealed with 
definite posterior displacements Warner 8 and Sately 40 in this series 
In one case m this series Sately, 40 first seen at nine weeks of age, showed 
no dislocation, at four months showed definite posterior displacement, and 
then, going on to a spontaneous nerve and muscle regeneiation, returned at 
nine months with no sign of posterior displacement This is perhaps the most 
convincing aigument of all that the displacement is the lesult of disturbing 
the balance in the action of the shoulder joint muscles 

In several cases of this series where well-marked dislocation vas present 
before operation, and wheie at operation nothing except a nerve repair was 
done, post-operative recovery of the nerves and associated muscles has been 
accompanied by a spontaneous gradual reduction of the displacement 
Van Dine, 22 Warner, 8 Plumb, 2 Waldman 44 Table I 
It therefore seems fair to deduce from the material presented that there 
is no such entity as congenital posterior dislocation of the shoulder, and that 
m the cases so reported the dislocation is a delayed sequel of a primary nerve 
injury, which has caused an unevenly distributed paralysis in the muscles 
about the shoulder joint The resulting unbalance leads to the development 
of the dislocation 

Treatment is primarily prophylactic, for this dislocation need not occur 
if the paralyzed extremity is properly treated from the beginning Main- 
tenance of correct posture is fundamental, as this prevents both the over- 
stretching of the paralyzed muscles and the contracture of the non-paralyzed 
or partially paralyzed antagonists The best posture consists in abduction 
of the arm to 90 degrees or more, external rotation of the humerus until the 
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flexed forearm is in the vertical plane, flexion of the elbow to 90 degrees or 
less, complete supination of the forearm, and extension of the wrist and 
fingers (Fig 11) This posture is almost perfectly attained if the palm of 
the opened hand is held on the vertex of the skull with the elbow held out in 
the transverse plane of the body, and may be maintained by any one of a 
great variety of methods Moreover this posture helps mechanically to pre- 
vent posterior displacement of the shoulder, and causes relaxation of the 
nerves which have been damaged by overstretching and so favors their spon- 
taneous recovery to the maximum degree After the first two or three weeks, 
during which manipulation is very painful, the extremity should be removed 
from its fixation two or three times a day and given massage and 
passive motion 

In appropriate cases, at the proper time, surgical repair of the damaged 
nerves should be done There is much and heated argument as to what 
cases are appropriate and what time is proper for surgical repair, and the 
question is by no means settled The author’s opinion is a matter of repeated 
record, and is modified by later experience only to the extent that a longer 
period between birth and operation is permissible provided correct care, as 
above indicated, is continuously given 

In those cases m which the dislocation has occurred it may be readily 
reduced by the method of Sever 3 Nerve repair may be done at the same 
time Whitman’s method, which consists m stretching, rather than cutting, 
the contractured muscles, followed by fixation, is not so satisfactory, as there 
is a strong tendency to recurrence of the dislocation Moreover, m many 
of the cases the tip of the coracoid process has become elongated forward, and 
especially downward, so as to mechanically interfere with complete replace- 
ment of the head of the humerus This elongated tip must be resected 
suDpenosteally to attain the best result Occasionally it is also neces- 
sary to do osteoplasty on the acromion process because of a similar dis- 
torted overgrowth 

In any case, whether operated upon or not, the fixation and physical 
therapeutics above outlined must be continued until the paralyzed muscles 
and damaged nerves have recovered sufficiently to prevent the muscular 
imbalance which would otherwise result m posterior subluxation 

SUMMARY 

Since there is no case on record where in a birth palsy case a posterior 
subluxation of the shoulder has been found at birth — since obstetricians 
connected with three of the large lying-m hospitals of New York City have 
never seen a single instance of the association of the two at birth , since, after 
a search during seven years, the author has never been able to find posterior 
subluxation in any birth palsy case less than six weeks old— he is forced 
to believe that “ congenital posterior subluxation of the shoulder ” does not 
occur in birth palsy cases and therefore cannot be the cause of the palsy 

The term “ congenital ” should be discarded m this connection 
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Fig 9 — The arrows show the effect of pull on the 
posterior portion of capsule and glenoid cartilage 
indicating how slight is the resistance to posterior 
displacement of the head of the humerus 




Fig io — Left shoulder in verj > oung infant with muscles lifted away and head of humerus 
pulled out v. ard shoeing free displacement without injury to capsule (The muscles are the 
chief factors in maintaining the joint surfaces in proper contact in the different attitudes of 
the extremity ) i Head of humerus dra^ n lateral!} and downward 2 Coracoid process 
3 Lateral end of cla\icle 4 Acromium 5 Glenoid cavity Anterior margin 6 Ten 
don of long head of biceps 7 Tendon of short head of biceps and Caraco — brachialis M 
8 Tendon of Pictoralis minor 9 Tendon of Triceps M 10 Deltoid muscle turned bach 
11 Deltoid bursa 12 Anterior portion of capsule 13 Coraco acromial ligament 14 

Superior portion of capsule 
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Since the author’s series shows no dislocation present up to six weeks of 
age, but shows its presence m 77 per cent of the sixty cases six weeks or more 
old, it is obvious that the dislocation is a sequel of the paralysis 

That the paraljsis results from nerve injury is evidenced by these facts 
Nerve lesions have been found and resected m a large number of operative 
cases (Figs I and 2), where they could not have been the result of injury to 
the shoulder The area of cicatricial nerve damage was widely sepaiated 
from the shoulder joint structures which appeared of normal texture except 
for the contracture m some of the anterior muscles 

The nerves were torn across, avulsed from the cord, or shredded and 
cicatrized 

Lesions precisely similar to those found at operation have been experi- 
mentally produced on the infant cadaver 

In one case the plexus was felt to give way under the author’s fingers 
and at birth there was a typical palsy, no disturbance of the shoulder was 
present, and autopsy showed a nerve lesion precisely similar to the experi- 
mental and operative ones 

Figs 3 and 4 show a distinct nerve lesion m a case of bilateral palsy, 
where neither shoulder showed dislocation or other injury, either clinically 
or at autopsy 

The posterior dislocation is a sequel to the unbalanced paralysis of the 
shoulder muscles, and may be prevented m most cases by proper tieatment 
The external rotators (posterior muscles) suffer the most complete 
paralysis, and are continuously overstretched by the internal rotators which 
are usually not completely paralyzed and eventually develop organic con- 
tracture, with the result that the head of the humerus is gradually dis- 
placed backward 

Treatment of the dislocation is 

Preventive — By maintaining correct posture and using physical therapeu- 
tics from the time of birth until the muscle balance is sufficiently restored 
Surgical — Nerve repair when indicated, supplemented by the Sever oper- 
ation when the dislocation is irreducible These operations are to be followed 
by postural treatment and physical therapeutics until the muscle balance is 
sufficiently restored 
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STANDARDIZED RESULTS OF WOUND HEALING* 

By Charles L Gibson, M D , 
of New York, N Y 

BURGEON TO THE FIRST (CORNELL) SURGICAL DIVISION OF THE NEW TORE HOSPITAL 

This study is an attempt to systematize the records of wound healing 
by the adoption of a standard which aims at a greater degree of accuracy 
than usually obtains It also seeks the causes of imperfect wound healing 
and to correct such accidents 

Our studies have extended over a period of years and the methods we 
now employ represent the successive stages of what we believe is a more 
correct method of investigation In our early attempts a graphic chart of 
the weekly results was kept, but later abandoned for a monthly record which 
more nearly eliminates the statistical fallacies 

The facts and figures which we now present are based on the monthly 
record from January i, 1920, to July 1, 1921 They represent only a small 
portion of our clinical material, as it was thought wisest to stand or fall 
by a limited group of what might be called ideal cases, that is, presenting no 
conditions of possible infection from the disease itself For this record, 
therefore, all such cases as acute appendicitis, any form of salpingitis, any 
wound that is drained, is not included in our computation Originally we 
graded the operations on the stomach and duodenum, but have not included 
these m our more recent statistics, for it seemed unwise to include these cases 
which do not represent the same conditions as the bulk of material, more 
particularly on account of the impaired nutrition of the patients before opera- 
tion and during convalescence 

Out of 2277 cases admitted to the First Surgical Division only 437 were 
classified as to wound healing The main class of cases on which grades 
were given is as follows All hernia except strangulated , cholelithiasis with- 
out drainage, bones (amputations, open reductions and bone grafts), be- 
nign tumors (fibroid uterus, cystoma of ovary, dermoid cyst of scalp) , 
laparotomies for malposition of uterus, adhesions of peritoneum, chronic 
mastitis , varicose veins , chronic appendicitis, etc 

Manner of Tabulating Results — The material is divided into three groups 
Grade I represents absolutely irreproachable wound healing , Grade II small 
disturbances of wound healing, such as small hsematoma or trivial infection, 
but none of these accidents delaying wound healing beyond the usual normal 
period , Grade III all other cases, that is, all infections 

We feel it is particularly important to differentiate between hcematomata, 
classified under Grade II, and infections, Grade III, as the Grade II mishaps 

* Read before the American Surgical Association, June 15, 1921 Published paper 
contains figures up to July 1, 1921 
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are more apt to represent individual errors while Grade III may well be 
laid to a faulty system 

Manner of Giving Ratings — With rare exceptions the ratings are given 
by me personally During my absence m the summer no accurate record has 
been kept of results Ratings are made on weekly " Field Rounds ” If 
wounds are definitely healed, say at the end of seven or eight days, the grade 
given is usually final If the rating is given, say at four or five days, a 
note is given that the final result must be checked up and is so checked up 
by me the following week 

These notes are all given m the presence of the Staff at “ Field Rounds,” 
and if any possible dissension exists the grade is given according to the con- 
sensus of opinion Occasions for such discussion, however, are almost un- 
known at present, which indicates that our present system is simple and 
efficient At the end of the month results are tabulated as indicated on 
the charts (Figs i and 2) 

In addition to the notes made at the weekly rounds, the results of wound 
healing are discussed at the weekly staff conference which follows weekly 
rounds At this conference explanations for disturbances of wound healing 
are sought and given and decisions are taken which may influence subsequent 
procedures Records are also kept of changes in the staff, both nurses and 
internes, and the dates of changes of procedures and technic are indicated 

Results — Out of 437 cases classified as to wound healing there were 39 
(9 per cent ) with disturbances of wound healing These were divided as 
follows Grade II, 25, or 6 per cent , Grade III, 14, or 3 per cent 

The following mam classifications are given, showing results of wound 
healing 


No of cases Disturbances of 


Diagnosis 

recorded 

wound healing 

Grade II 

Grade III 

Inguinal hernia 

172 

14 (8 per cent ) 

8 (5 per cent ) 

6 (3 per cent ) 

Chrome appendix 

90 

6 (6 per cent ) 

4 (4 per cent ) 

2(2 per cent ) 

Bone cases 

25 

4 (16 per cent ) 

4 (16 per cent ) 

0 

Fibroid uterus 

19 

I (S per cent ) 

0 

1 (5 per cent ) 

Malposition of uterus 

14 

1 (7 per cent ) 

1 (7 per cent ) 

0 

Femoral hernia 

13 

1 (7 per cent ) 

0 

1 (7 per cent ) 

Incisional hernia 

12 

2(16 per cent ) 

1(8 per cent ) 

1 (8 per cent ) 

Vancose veins 

10 

1 ( 10 per cent ) 

1(10 per cent ) 

0 

Adhesions 

8 

2 (25 per cent ) 

1 ( 12 5 per cent ) 

1 (125 percent ) 


It will be noted that the mam classes are of inguinal hernia and chronic 
appendicitis We have long realized that m inguinal hernia we can expect 
a moderate number of disturbances notwithstanding our constant efforts to 
minimize them Of late we have redoubled our energies as regards pre- 
liminary cleansing of the skin of these patients, and our latest technical im- 
provement consists m suturing the aponeurosis to the external oblique with 
interrupted sutures instead of continuous, thereby lessening the danger of dis- 
turbance of the circulation and, m addition, turning m the knots of the 
sutures toward the deep surface of the wound 

377 



CHARLES L GIBSON 


An interesting point is m regard to the removal of the appendix in the 
course of operations for right inguinal hernia It is our custom to do so 
when the appendix can be easily brought into view and its removal per- 
formed without possible trauma The following tabulation is rather inter- 
esting in that it does not give support to the view that removal of the appen- 
dix is a possible source of contamination This view, I am informed, was 
held in the army and at one period orders were issued forbidding 
this procedure f 


Tabulation of Hernia Operations 

Since January I, 1917 


Per cent 


666 hernia with 33 infections 4-95 

506 hernia without appendectomies — 26 infections 5 13 

160 hernia with appendectomies — 7 infections 4 37 

203 right hernia without appendectomies — 14 infections 689 

303 left hernia — 12 infections 3 96 

363 right hernia — 21 infections 5 78 


One case of acute appendicitis with small abscess was removed through 
hernial wound Primary union 

One case of abscess base of appendix opened above Hernial wound 
healed by primary union 

Other Factors — A study also is being made of the results according to 
the nationality, age and sex of the patient So far we do not feel justified 
m drawing any conclusions We find that at present 80 per cent of our 
patients are foreign born, and it will be readily understood that, as these 
patients include many recent immigrants, standards of health, nutrition, and 
cleanliness must be somewhat lower than we would desire 

Preparation of the Skin — Since the fall of 1918 we have replaced tinc- 
ture of iodine by picric acid 5 per cent alcoholic solution and continue to be 
well pleased with it We believe our results justify our confidence in its 
antiseptic qualities and its use has been entirely free from the occasional 
irritation produced by tincture of iodine Moreover, we have reason to 
believe that picric acid, if carried into the peritoneum, causes less damage 
than tincture of iodine % 

In employing picric acid we have no hesitation m using “ wet prepara- 
tion ” and the patients are scrubbed and shaved with soap lather With the 
exception of hernia, no other form of antiseptic is used 


t Information furnished by Dr W A Downes 

t “ The Advantages of Picric Acid Over Tincture of Iodine for Disinfection of 
Skin,” Charles L Gibson Annals of Surgery, February, 1919 

“ Picric Acid in Operative Surgery,” Charles E Farr Annals of Surgery, Jan- 
uary, 1921 

“ The Results of Operations for Chronic Appendicitis,” Charles L Gibson Ameri- 
can Journal of the Medical Sciences, May, 1920 
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Fig 2 — Results of wound healing — 1921 



STANDARDIZED RESULTS OF WOUND HEALING 


CONCLUSIONS 

This paper is not intended to exploit our results and we wish again to 
insist that the operations here reported do not represent our total series 
but merely a limited group of cases which we believe is a fair index of our 
probable results What we wish to emphasize is the great importance in a 
hospital service of carrying out systematically and continuously such an 
investigation The psychical stimulus and interest are most pronounced 
and helpful 
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THE SURGICAL REMOVAL OF PANCREATIC STONES* 

By Walter Ellis Sistrtjnk, M D 
of Rochester, Minnesota 


Pancreatic stones occur so infrequently that one is seldom called upon 
to remove them surgically A review of the literature shows very few cases 
in which a pancreohthotomy has been performed It is probable that such 
stones are often overlooked during the course of abdominal explorations, as 
they have been found at autopsy on a number of occasions The consistency 
of the pancreas is probably responsible for the difficulty with which they are 
recognized at operation When multiple stones are present a sense of crepi- 
tation is brought out upon palpating the gland, which makes the diagnosis 
easy, but single stones are difficult to recognize when palpated through the 
pancreatic tissue In reviewing the histories of the patients operated upon 
for pancreatic calculi in the Mayo Clinic, I find that during eleven years this 
operation has been performed only four times It is customary in this clinic 
to routinely examine the pancreas in all patients operated upon for upper 
abdominal disease, and the fact that so few pancreatic calculi have been 
found by surgeons who routinely examine the pancreas during this time 
shows that pancreatic calculi are either extremely rare or very difficult to 
recognize at operation The presence of stones in the pancreas was first 
reported by Graaf in 1667, and the first report of the surgical removal of 
stones was probably that of Mr Pierce Gould in 1896 Since then case 
reports have occasionally been published, but to the present time the list of 
reported cases is extremely small 

Pancreatic calculi very closely resemble the calculi found in the ducts of 
the salivary glands They are usually of white or slightly gray color, fairly 
firm m consistency, brittle and irregular m shape, however, they may be 
facetted on a portion of their surface, as was seen in the stones removed 
from one of our patients Chemical analyses which have been made have 
shown that they are composed of carbon salts, phosphorus or magnesium 
salts and organic matter 

As there is still considerable controversy as to the etiology of pancreatic 
diseases it is impossible to say just how these stones are formed and what part 
they might play as a factor in pancreatic disease It would seem, however, 
that the manner of their formation must be very similar to that of stones 
m the biliary tract, that is, from infection in the ducts or from the stagnation 
of pancreatic fluids from obstruction 

* Read before the American Surgical Association, June 15, 1921 

380 



SURGICAL REMOVAL OF PANCREATIC STONES 


Diabetes has often been observed associated with pancreatic stone 
Hansemann m seventy-two cases of diabetes associated with pancreatic dis- 
turbances found stones in twelve cases, and Oser m seventy cases of hthiasis 
observed that diabetes was recorded twenty-four times It is difficult to say 
just what part, if any, these stones played m the production of the diabetes 
It seems most likely that both the diabetes and the stones had resulted from 
the chronic inflammatory changes in the pancreas but it is possible that the 
diabetes may have resulted from the chronic inflammatory changes in the 
gland produced by the calculi 

Pancreatic calculi have been reported m some instances where pancreatic 
cysts were present and it is probable that they are responsible for the 
formation of certain of these cysts 

The symptoms produced by stones m the pancreas are so very similar 
to those seen m chronic pancreatitis associated with stones m the biliary 
tract that a definite diagnosis of their presence in the pancreatic ducts is 
impossible. The presence of stone may be suspected and several cases have 
been reported in which such a diagnosis was made and was later confirmed 
at operation, but a definite diagnosis can be made only at operation On 
account of this difficulty m diagnosis, the pancreas, during the course of oper- 
ations for infection or stones m the biliary tract, should be carefully palpated 
for evidences of stone 

Pancreatic calculi may be single or multiple or may entirely fill both of 
the pancreatic ducts They also have been found near the periphery of the 
gland, where they have formed in the small ducts When they are located 
in the ducts near the point where these empty into the duodenum they may 
often be recognized at operation by careful palpation , when multiple stones 
are present they may be recognized by the peculiar feeling of crepitation 
which they impart to the palpating hand upon manipulation of the gland 
It is difficult to decide definitely as to the character of localized tumors m 
the head of the pancreas, as these may be due either to neoplasms or to 
impacted stones surrounded by an area of inflammation In one of the cases 
operated on here, as m a case reported by Link, a distinct ridge was present 
on the anterior surface of the gland which corresponded to the course of 
Wirsung’s duct, which could be felt throughout the entire length of 
the pancreas 

Up to the present time very few operations have been performed upon 
the pancreas proper, and in most instances the chronic inflammatory diseases 
of this gland have been treated indirectly by drainage of the gall-bladder or 
common duct Experimental work done by Opie, Coffey, Sweet and others 
tends to show that surgery of the pancreas is not necessarily attended with 
the risk commonly supposed to be present Operations for the removal of 
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pancreatic stones present no unusual difficulties except in instances where 
the stones are impacted in the ducts near the ampulla, and, I believe, can 
usually be performed safely When operating for stones the pancreas should 
be exposed by the route which seems to offer the best exposure of the gland 
If the stomach is high, exposure can be best obtained through the gastrocolic 
omentum, while if the stomach is low, it can best be exposed through an 
opening in the gastrohepatic omentum The pancreas also has been exposed 
by lifting up the omentum and colon and making an incision through the 
transverse mesocolon Stones have been removed from the lower portion 
of the duct of Wirsung through an incision through the mesentery of the 
duodenum, and cases have been reported in which the anterior wall of the 
duodenum has been opened and stones removed by incising the papillae of 
Vater and the posterior wall of the duodenum, thus exposing the ampulla 
and the end of the pancreatic duct Following the removal of calculi, hemor- 
rhage may be easily controlled and the opening m the duct closed without 
difficulty with small silk sutures In the case reported by Link the tail of 
the pancreas was drawn out through an opemng made in the transverse meso- 
colon, and after the stones had been removed a catheter was used to dram 
the pancreas, the tail of which was drawn out through the abdominal incision 
The ducts of the pancreas are without valves, and in cases of obstruction 
where pancreatic drainage is thought advisable it is possible that an operation 
of the type described by Link or that described by Coffey, in which the cut-off 
end of the pancreas is transplanted into the jejunum, might be done In 
the four cases operated on m the Mayo Clinic the openings m the pancreatic 
duct were closed and rubber tissue drams used to take care of any pancreatic 
fluids which might escape The experimental work of Opie, which has been 
confirmed by Coffey and others, has shown that fat necrosis occurs only when 
pancreatic fluid is poured into and confined m the retroperitoneal fat , when 
pancreatic fluid is delivered inside the unbroken peritoneum, fat necrosis 
does not occur, and no harm can result from this provided sufficient drainage 
is placed to readily conduct the pancreatic fluid to the surface It would seem 
safest, therefore, m operations where the pancreatic ducts are opened, that 
some provision be made for carrying off the pancreatic fluid in case leakage 
should occur 

I wish to report in this paper four cases operated on m the Mayo Clinic 
since 1910 

Case I — Female, aged forty-eight years For fourteen years the 
patient had attacks of sudden, sharp, cramp-like pains in epigastrium, 
radiating through to the back, accompanied by nausea and often by 
deep jaundice, for many years a good deal of flatus and diarrhoea, often 
having as many as twenty-five stools, without blood or mucus, in 
twenty-four hours Jaundice for one year Considerable weight and 
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Fir 2 — The mesenterj of the duodenum is incised and the duodenum turned 
bach in order to expose the head of the pancreas 
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strength loss A diagnosis of gall-bladder disease with probable com- 
mon duct stones was made Operation June 16, 1910 A stone the 
size of a filbert and several smaller ones removed through an incision 
in the anterior wall of the duodenum , this stone found in a diverticulum 
m the head of the pancreas just off from the common duct at a point 
about one-half inch above the papilla Ampulla opened for distance 
of about one-half ito three-fourths of an inch Gall-bladder largely 
destroyed, remnants of it removed Spleen four times normal size 
Patient also had pyloric obstruction from chronic duodenal ulcer and 
at another operation a gastroenterostomy was made Two years later 
she was m excellent health 

Case II — Male, aged thirty-three years History typical of gall- 
stones for several years One year previously operated upon elsewhere 
with removal of stones from gall-bladder and common duct, drainage 
of gall-bladder Pancreas found to be enlarged and thought to contain 
stones, but no attempt to remove them When examined m Mayo 
Clinic patient found to have diabetes, sugar disappeared from urine 
under treatment and strict diet Operation October 1, 1919 Enlarged 
gall-bladder which was free from stones Two stones removed from 
common duct Pancreas slightly enlarged and quite hard Peculiar 
crepitating feel imparted to hand upon palpating pancreas, and a 
ridge could be felt on anterior surface of the gland corresponding to 
the course of the duct of Wirsung, which extended from the tail to 
the head Pancreas exposed through opening m gastrocolic omentum 
and many stones removed through four incisions m the duct of Wir- 
sung Several stones m the duct near the ampulla removed through an 
opening made through mesentery of duodenum Openings in the duct 
closed with small silk sutures Gall-bladder and common duct drained 
Several rubber tissue drains Duct of Santorini seemed filled with 
stones, but on account of extent of operation already performed no 
effort made to remove these stones Diabetic condition improved con- 
siderably after operation and sugar tolerance became much increased 
Lately patient has had symptoms indicating that infection is still pres- 
ent m biliary tract 

Case III — Female, aged sixty-eight years Attacks of epigastric 
pam radiating to left side but not to the back for some years Fifteen 
pounds weight loss within past year Appendix found to be definitely 
diseased Multiple stones could be palpated in head of pancreas 
These removed through opening made through mesentery of duodenum 
Stones appeared to be in mam duct of pancreas but were near surface 
Uneventful recovery No subsequent notes 

Case IV — Female, aged sixty-two years History of ulcer of 
duodenum for fifteen years X-ray showed pyloric obstruction Un- 
able to obtain history of gall-bladder trouble Operation January 1, 
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1921 Chrome perforating duodenal ulcer with pyloric obstruction 
found A stone could be felt by palpation in pancreatic duct near am- 
pulla Opening made in duct through mesentery of duodenum and two 
stones size of navy beans removed Gastroenterostomy made Good 
recovery No subsequent notes 
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Although a man may lose both his legs, he is not necessarily helpless 
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One engraving is from a photograph of a man ascending a ladder He has 
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Intravenous Medication demands of the physician refusal to employ 
imitations, secret “cures/’ “specifics,” and “specialties” offered 
under fanciful names with ambiguous statements as to contents 

Journal of Intravenous Therapy clinical data pricelist on request 

New Y ork Intravenous Laboratory 

100 West 21st Street, New York, N Y 

Producing Ethical Intravenous Solutions (or Medical Profession Exclusively 


INDEX TO ADVERTISERS 

( Continued on Page 6) 

SURGICAL INSTRUMENTS 

Electro Surgical Instrument Co 
Bard- Parker Co 
Wm Me> er Co 
Kathenne L Storm, M D 
Victor X-Ra) Corporation 
Har\e) R Pierce 
Campbell Electric Co 
Sanborn Compan) 

The S S White Dental Mfg Co 

RADIUM 

Ph) sicians Radium Assoc 
Radium Company of Colorado, Inc 

MISCELLANEOUS 

Antidolor Mfg Co 

George R Fuller Co 

Geo W Brady & Co 

A A Marks 

John B Daniel, Inc 

Kny-Scheerer Corporation 

American Institute of Medicine 

Feick Bros Co 

Mar\ el Company * 

Winkle) Artificial Limb Co 

FOOD PRODUCTS 

Valentine Meat Juice Co 


Arthur Low) 


SCIENTIFIC FILMS 


Page 

20 

3 

17 

23 

14 
2 

15 
7 
2 


2a 

23 


22-24. 

24 
22 

3 

2a 

11 

9 

25 

22 

Cover 


Cover 


S 


4 


OBSTETRICIANS! UNIVERSITIES! 

M R ARTHUR LOWY, of Chicago, has just received from the 
Wertheim Clinic in Vienna a film of the work of the late Pitor 
Dr Wertheim and his associate Prof Dr Weibel For twenty-five 
months two photographers were on duty day and night with the lesult 
that some very lemarkable operations were recorded The cost for the 
production of the original film was m excess of $75,000 00 

The following subjects are shown in the five reels The time of 
showing is one hour, fifteen minutes Total length, 47000 feet 

1 Clinical examination for pregnancy 
2 Abnormalities of skeleton 
3 Normal delivery 
4 Breech presentation 
5 Face presentation and delivery 
6 Resuscitation of a child 
7 Walcher posture 
8 Eclampsia 

9 Breech presentation with extraction of the child 
10 Podalic version from head presentation and extraction of 
the fetus by the foot 

II Extraction of the dead fetus by the foot with perforation of 
the aftercoming head 

12 Craniotomy (perforation of a skull of a dead fetus ) 

13 Forceps delivery 

14 Cjesanan section 

15 Caesarian section with hydramnios 

16 Examination of prolapse of uterus 

17 Removal of an ovarian cyst laparotomy. 

For the purpose of instruction there could be no better method than 
that offered by moving pictures The film is excellent from the photog- 
rapher’s standpoint and surgeons have co-operated with the photog- 
rapher m every way possible to make this film a masterpiece 

Copies of this film or any part thereof may be bought or rented 
Arrangements may be made to view the film in Chicago or at distant 
points if sufficient notice is given 

Address all communications to 

Arthur Lowy 

Scientific Films 


804 So. Wabash Avenue 


Chicago, III. 
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BASAL METABOLISM 

At Space 46, Clinical Congress of the American College of Surgeons, 
kJ Philadelphia, October 24 to 2S, trained technicians will demonstrate 
modern methods for determination of the basal metabolic rate with 
I jj Sanborn Company’s complete line of apparatus, including 
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I ill 111 Other Sanborn instruments, of interest to surgeons, to be show n 
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Jfj\ J\ SANBORN VITAL CAPACITY SPIROMETER 

M your request for literature regarding any of these instruments nuokes neither i .ost 
\ 1l0r obligation 
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This Cut show's the latest model with features, as follows 

No 1 — Lever attachment to raise cover and 
tray with one operation 

No 2 — Automatic cut-out, constructed along 
the lines of a switch, absolutely de- 
pendable and fool-proof 

No 3 — Unique Electric Heater, without wire 
or ribbon 

No 4 — Switch giving three degrees of heat 

No 5 — Faucet with wooden handle to draw 
off water 

It is furnished with or without wdnte enamelled stand 

Made m three stock sizes For further information, ask 
your dealer or request illustrated circular from 

The Prometheus Electric Co. 


511 WEST 42d STREET 


NEW YORK 


IIPPINCOTT’S NEWEST BOOKS 


ANSPACH — A New Gynecology: 

There seems to be a distinct place for the text booh presenting the subject m a systematic form, giving all the 
necc sary information and omitting such details as are not immediately required for practical purpose In tins 
w orh the subject is so presented as to prov ide the student with thewhole necessary information and to act as a 
ready guide to the accurate diagnosis and the successful treatment of the gynecologic conditions The w ork gnes 
a description of the normal structures and of the normal functions and a review of the causes that produce the 
abnormal a summary of the manifestations of the abnormal and of the methods of treatment In addition to 
affections of the generative organs proper such diseases of the intestinal and urinary tract as are most frequently 
encountered in women hav e been considered Static backache sacro iliac sprain toxic arthritis 

The worl is most beautifully and elaborately illustrated and the original drawings are by leading artists 
It is written by Brooke M \nspach MD Associate in Gy necology University of Pennsylvania Cloth, $9 00 

SHEARS-WILLIAMS — A Different Obstetrics: 

The strongly r individualistic teachings of Dr Shears have been allowed to remain unchanged m this third edition 
of Ins celebrated practical w ork Changes will be found in and new material added to the subject matter of 
Metabolism of Pregnancy Syphilis m Pregnancy Toxaemias of Pregnancy Anaesthesia in Labor Blood-pressure 
^ ' an Section New illustrations hav e been added including three colored plates 

hav e been required in three and a half y ears because of the entirely different original, 
lethod of handling the subject and because Shears giv es y ou the things you generally are 
unable to find — little bedside hints — the reasons why’ founded on long experience — the right and the w r rong 
way to use your hands your instruments your every act is shown described in pictures It is written by 
George P Shears Professor of Obstetrics at the New York Polyclinic Medical School and Hospital and by 
Philip F Williams Instructor in Obstetrics Graduate School of Medicine University of Pennsylvania 419 
illustrations — S8 00 

WHITE-MARTIN — A Standard G U. : 

For the past twenty -three years this work has been used by teachers students and practitioners wherever the 
English language is know n The current edition is brought completely up-to date Advantage has been taken 
of the opportunity to introduce new illustrations to add a section on the prophylaxis of venereal disease to so 
modify certain sections as to make them more complete or more specific and to revise the index 

The 12th edition is by Edward Martin Commissioner of Health Commonwealth of Pennsylvania 
Benjamin A Thomas Professor of Urology in the Graduate School of the University of Pennsylvania and 
Stirling "U Moorehead Surgeon to the Howard Hospital Philadelphia 424 engravings, 21 colored plates 
Cloth, $8 50 

ROBERTS-KELLY — Fractures : 

The reader whether engaged in private in industrial or in military sugery will find the text has been thoroughly 
rev ised particular attention giv en to differential diagnosis and many v aluable illustrations added many opinions 
on Surgical Therapeutics have been modified by the experiences and great clinical opportunities of the World War 
Another agency forcing a revision of old methods m the treatment of broken bones is the advent in the United 
States of Vt orkmen's Compensation Laws the forced payment from industrial plants and firms, for hospital care 
and surgical treatment of injured employ ees has deepened the sense of responsibility of trustees surgeons <>nd 
general practitioners By a great number of X-ray plates are indicated the types of injury met in the different 
bones and by the sides of these are placed illustrations of original drawings snowing the muscular attachments 
by which the usual deformity of the limb is caused 

By John B Roberts A M , M D FACS Emeritus Prof of Surgery in the University of Penna Graduate 
School of Medicine and James A Kelly AM MD Attending Surgeon to St Josephs St Mary s 
St Timothv s and jMisencordia Hospitals Octavo 764 pages 1081 illustrations Cloth S9 00 

BUCKLEY — Psychobiological Medicine • 

Is a guide to the study oi mental disorders for students and practitioners \s the domain of general medicine has 
become considerably broadened and many of the newer facts have been brought t'' 1 * * l — - 1 * '"•nnels of 

Biologv and as the field of traditional General Physiology has become more o Experi- 

mental Biology so the mode of approach to the problems of Psy chiatry has been 

Yi e have come to consider the group or mental disorders which belong to the class of recoverable psy choses 
not prim arilv as mental diseases but as reflections of some bodily-' disorder 

The reactions of the patient as a whole individual form the subject underlying every problem m psychiatry 
In this w ork such has been arranged for the general practitioner in a concise form y et embracing sufficient num- 
ber of biological and psv chological data to indicate the course which this viewpoint required him to follow 

It is written by Vlbert C Buckley Associate Professor of Psychiatry Graduate School of Medicine Univer- 
sity of Pennsy lvama Illustrated — S7 00 

KARSNER — Principles of Immunology: 

Tins book has been prepared in the hope that a concise statement of the facts and most important hypothesis 
concerning resistance to infection may serv e to provide a clear understanding of a subject of the ufcmostimportance 
in modern diagno is and treatment 

Designed for tho^e practitioners whose duties hav e made it impossible to digest a large mass of publications 
on tlm subject the scope ot the book is restricted to fundamental principles The plan throughout is to present 
on an experimental ba^is demonstrated facts and to supplement this with brief discussions on the practical 
bearing of phenomena upon resistance to disease m man 

Howard T Ivarsner MD Professor of Pathology Western Reserv e University and Eugene E Ecker 
I ii D Instructor in Immunologv Western Reserve Um\ ersity Octavo 309 pages Illustrated Cloth, $5 00 

J. B. LIPPINCOTT COMPANY 

LONDON Since 1875 PHILADELPHIA Since 1792 MONTREAL Since 1897 

16 John St , Adelphi \V C 2 East Washington Square Unity Building 


S 



Effective January 1st 1921 ^ Descriptive List No 29 » Changeable Without Notice 

Copyright 1921 Davis &. Geek Inc 




Physiological Ciifmisis 


Sterile Smirffical Smtares 


■ * mo u s f*roff*r*\ 

KalmeriD 


217-221 Doffield Street - Brooklyn, N. Y., U.S.A. 


Clanms1tr<a>«Thermal Catgiut 

Bailable 


^LAUSTRO-THERMAL, meaning enclosed heat , 
is descriptive of the improved method of heat 
sterilization The principle of the method consists 
in applying the heat after closure of the tubes, thus 
avoiding all the chances of accidental contamination 


The sealed tubes are submerged m a bath of 
cumol — the high boiling hydrocarbon The tem- 
perature of the cumol bath is gradually elevated 
until at the end of six hours the maximum of 165° C 
(329° F ) is reached This temperature is main- 
tained for five hours, and is then allowed to slowly 
decline The temperature curve is graphically rep- 
resented by the chart shown below 


It is obvious, therefore, that sterility is abso- 
lutely assured The sutures, being stored m their 
original tubing fluid and reaching the surgeon’s 
hands sealed within the tubes in which they were 
sterilized, are removed from all the chances of con- 
tamination incident to the customary method of 
sterilizing the strands in open tubes 


Sterilization by this integral method is made 
feasible through the use of toluol as the tubing 
fluid The discovery of the value of toluol for this 
purpose was the outcome of an investigation aimed 
at finding a suitable fluid to replace chloroform 
The latter was formerly m general use, but was 
unsatisfactory because it was found to break down 
into chemical products which not only exerted an 
extremely harmful action on the collagen of the 


sutures but which were responsible for considerable 
wound irritation 

No other mode of sterilization so completely 
fulfills the exacting requirements for the production 
of ideal sutures as does 
the Claustro-Thermal 
method Through its 
use the natural physical 
characteristics of the 
strands are preserved, 
while the destruction of 
all bacterial life is abso- 
lutely assured 

Claustro-Thermal 
sutures are not impreg- 
nated with any germi- 
cidal substance, and con- 
sequently they exert no 
bactericidal influence in 
the tissues 

This product em- 
bodies all the essentials 
of the perfect suture, 
such as compatibility 
with tissues, accuracy of size, maximum tensile 
strength, perfect and dependable absorbability, and 
absolute sterility 

Reprints of original articles relating to the 
Claustro-Thermal method will be sent upon request 



Standard Package 
Containing’ One Dozen Tubes 
of a Kind and Size 



List of Qauistro-Tker^ Catgut 


Approximately Sixtj Inches in \ 

Plain Catgut 
10-Day Chromic Catgut 
20-Day Chromic Catgut 
40-Day Chromic Catgut 


Jh Tube 

Product No 105 
Product No 125 
Product No 145 
Product No 185 


Sizes 000 00 0 1 2 3 4 


Clauatro Thermal sutures are unaffected by age light or extremes of climatic temperatures 


Price m U §. A. 

Per dozen tubes (subject to a standard quantity discount) $3 60 

Please specif} clearly the Product Numbers and Sizes desired 


Continued— 


Kalmerid Cattget 

An Improved Germicidal Suture 
Superseding Iodized Catgut 


TjZALMERID CATGUT is not only sterile, but, 
being impregnated with potassium-mercunc- 
lodide— a double iodine compound — the sutures exert 
a local bactericidal action in the tissues 


The older practise of impregnating catgut with 
the ordinary crystalline iodine for this purpose was 
at best an unsatisfactory method, since the anti- 
septic power was but slight and transient The 
most serious deficiencies of such iodized sutures, 
however, were their instability and weakness aris- 
ing from exposure to light, the deterioration 
resulting from the continuous and unpr even table 
oxidizing action of the iodine, and the disintegration 
of the sutures when heated Moreover, the decom- 
position products of iodine caused such sutures to 
be irritating 

These serious disadvantages of iodized catgut 
ha\ e been overcome through the use of potassium- 
mercuric-iodide instead of iodine This double salt 
of iodine and mercury, the chemical formula of 
which is Hgls 2KI, is one of the most active germi- 
cides known, exerting a killing action on bacteria 
about ten times greater than that of iodine It 
does not break down under the influence of light 
or heat, it is chemically stable, and, m the pro- 
portions used, is neither toxic nor irritating to the 
tissues It interferes in no way with the absorp- 
tion of the sutures, and is not precipitated by the 
proteins of the body fluids 


Kalmend catgut, m addition to its bactericidal 
attribute, embodies all the essentials of the perfect 
suture It is perfectly compatible with the tissues, 
its absorbability is dependable, and its tensile 
strength is particularly good 

Two Varieties — To meet the requirements of 
different surgeons two kinds of Kalmerid catgut 
are prepared — the boilable, and non-boilable 

Boil able Grade— This variety is prepared for 
surgeons who prefer a boilable suture, such as 
the Claustro-Thermal product, but possessing 
bactericidal properties in addition The boilable 
grade, therefore, besides being impregnated with 
potassium-mercuric-iodide, embodies the desirable 
physical characteristics of the Claustro-Thermal 
sutures It has the same moderate degree of flexi- 
bility, it is the same m appearance, it is tubed in 
the same improved storing fluid — toluol, and, after 
impregnation with potassium -mercuric-iodide, it 
further receives the Claustro-Thermal steriliza- 
tion — that is, heat sterilization after closure of the 
tubes 

Non-Boilable Grade— This variety is extreme- 
ly pliable as it comes from the tubes It is made 
for those surgeons who have been accustomed to 
the flexibility of iodized catgut 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


List of Kalmerid Catgut 

Approximately Sixty Inches in Each Tube 


Boilable Grade 


Plain Catgut 
10-Day Chromic 
20-Day Chromic 
40-Day Chromic 


Product No 1205 
Product No 1225 
Product No 1245 
Product No 1285 


Sizes 000 00 


Non-Boilable Grade 


Plain Catgut 
10-Day Chromic 
20-Day Chromic 
40-Day Chromic 

12 3 4 


Product No 1405 
Product No 1425 
Product No 1445 
Product No 1485 


Please specif j clearly the Product Numbers and Sizes desired 


Kalmend sutures are unaffected bj age or light, or by the extremes of climatic temperatures 


Price m U. § A 

Per dozen tubes (subject to a standard quantity discount) 

In packages of t^ehe tubes of a kind and size as illustrated on first page 


$3 60 


&U7S& Grouse 217-2L1 Duffield Strcot Brooklyn N \ USA 



Kalmerid Kangaroo Tendons 

Two Varieties — JBoilable and Non-Boil able 


CTTHESE are the sutures par excellence for those 
procedures in which post-operative tension is 
excessive, or long continued apposition necessary, 
such as in herniotomy, and m tendon and bone 
suturing Kalmerid kangaroo tendons are not only 
sterile, but, m addition, they are impregnated with 
potassium-mercuric-iodide, which enables them to 
exert a local bactericidal action m the tissues 
The impregnating and sterilizing methods are the 
same as practised m the preparation of Kalmerid 
catgut, and described on the preceding page 

They are genuine kangaroo tendons, they are 
round, smooth, straight, of uniform contour, and 
possess a tensile strength about twice that of the 
best catgut of equivalent size 

Because of their greater strength some surgeons 
prefer these tendons to catgut, particularly in the 
finer sizes, for general intestinal, muscle, fascia, and 
skin suturing 

Absorption Time — The tendons are chromi- 
cized, and so accurately is the chromicizmg process 
regulated that each size, whether it be the finest 
or the coarsest, will maintain apposition m fascia 


or m tendon for approximately thirty days Short- 
ly after that period the sutures, with their knots, 
will be completely absorbed 

Two Varieties — Kalmerid kangaroo tendons 
are prepared m two grades—boilable and non-boil- 
able 

The Non-Boilable tendons are extremely 
pliable and consequently require no moistening 

The Boilabee tendons are quite stiff as they 
come from the tubes, but may be rendered pliable 
by moistening m sterile water preliminary to use 
The smaller sizes will be sufficiently softened by 
fifteen minutes immersion, while the larger sizes 
should be immersed for about thirty minutes 
Either sterile water, or an aqueous bactericidal 
solution made with Kalmerid tablets— 1 5000— 
should be used 

Before immersion, the toluol, which is very 
volatile, should be allowed to evaporate so that 
the water may have access to the sutures 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


List of Kalmerid Kangaroo Tendons 

Each Tube Contains One Tendon ~ Lengths Vary From 12 to 20 Inches 

The Non-Boilable Grade is Product No 370 
Boilable Grade is Product No 380 


' ^ Sizes 

Tendon Sizes Ex Fine Fine Medium Coarse Ex Coarse 
Standardized Sizes 0 2 4 6 8 

Please specify clearly the Product Number and Sizes desired 
Kalmerid kangaroo tendons are unaffected by age or light, or by the extremes of climatic temperatures 


Price in U. S. A. 

Per dozen tubes (subject to a standard quantity discount) S3 60 

In packages of twelve tubes of a kind and size as illustrated on first page 


Actual Sizes 

000 

00 

0 

1 

2 

3 

4 

6 — — — — , ■ — 

8 ■■■■■■■■■■ — — 


Standardized Size§ 

The Established Metric System of Catgut Sires 
is Now Used For All Sutures 

TTN conformity with the long recognized need for a unified system 
^ of sizes, the standard metric catgut scale has been extended 
to embrace all sutures, including kangaroo tendons, silk, horsehair, 
silkworm gut, and celluioid-lmen thread 

The advantage of this standardized system is obvious 


Dms&GjSChJst: 217-221 Daffield Street Brooklyn NY.USA 
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Miscellaneous Sutares 
Boilable 

Sterilised l)j Heat After Closure of the Tubes 


1 rodact 
No 


Approximate Quantit> 
in Each Tube 

Standardized 

Sizes 

350 

Celluloid-Linen Thread 60 Inches 

000, 00, 0 

360 

Horsehair 

Pour 28-Inch Sutures 

00 

390 

Plain Silkworm Gut 

Four 14 -Inch Sutures 

00, 0, 1 

400 

Black Silkworm Gut 

Pour 14 -Inch Sutures 

00, 0, 1 

450 

White Twisted Silk 

60 Inches 000, 00, 0, 1, 2, 3 

460 

Black Twisted Silk 

60 Inches 

000, 0, 2 

480 

White Braided Silk 

60 Inches 

00, 0, 2, 4 

490 

Black Braided Silk 

60 Inches 

00, 1, 4 

600 

Catgut Circumcision Suture 30 Inches With Needle 00 

Price in U S A —Per dozen tubes (subject to a 



standard discount on quantities) 

$3 60 


In packages of twelve tubes of a kind and size as illustrated on first page 


Minor Sutures 
Short Length ~ Without Needles 
Sterilized b} Heat After Closure of the Tubes 


Product 

Mo 


Approximate Quantity 
m Each Tube 

Standardized 

Sizes 

802 

Plain Catgut 

20 Inches 

00, 0, 1, 2, 3 

812 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

822 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

862 

Horsehair 

Two 28-Inch Sutures 

00 

872 

Plain Silkworm Gut 

Two 14-Inch Sutures 

0 

8S2 

White Twisted Silk 

20 Inches 

000, 0, 2 

892 

Umbilical Tape 

Two 12-Inch Ligatures 


Price 

in U* § A — Per dozen tubes (subject to a 



standard discount on quantities) 

$1 80 


In packages of twelve tubes of a kind and size as illustrated on first page 


Emergency Suutares 

With Needles 


Sterilized by Heat After Closure of the Tubes 


Product 


Approximate Quantity 

Standardized 

No 


in Each Tube 

Sizes 


904 

Plain Catgut 

20 Inches 

00, 0, 1, 

2,3 

914 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 

2,3 

924 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 

2,3 

964 

Horsehair 

Two 28-Inch Sutures 

00 

974 

Plain Silkworm Gut 

Two 14-Inch Sutures 


0 

984 

White Twisted Silk 

20 Inches 

000, 

0,2 


Price m U S A 

Per dozen tubes (subject to a 
standard discount on quantities) 


§3 60 


JEM£R6B«Y ntmt 
Suitable for Shin. Muscle or Tendon 
mes Qmpord to 


In packages of twehe tubes of a kind and size as illustrated on first page 


Potassram-Merciunc-Iodsde 
Germicidal Tablets 

Trade KaLMERiP Name 

To Supersede 
Bichloride of Mercury 
Iodine 

Carbolic Acid 
and the 

Cresol Preparations 



TE^or disinfection of suture tubes* 
^ skin, hands, utensils, excreta, 
irrigation and disinfection of infected 
wounds, fistulas, sinuses, and ulcers, 
irrigation of the mucous membranes 
of the upper respiratory and genito- 
urinary tract 

TUT almerxd tablets are readily soluble 
jn water, in 85 per cent alcohol, 
and m 85 per cent acetone Equal 
to bichloride of mercury m germi- 
cidal potency, and more potent than 
other mercury or iodine salts Less 
poisonous and less irritating than 
mercuric chloride or tincture of iodine 
Strongly germicidal m the presence 
of blood, pus, or mucus, because, 
unlike bichloride, potassium-mercuric- 
lodide does not coagulate or precipi- 
tate proteins 

Reprints of original articles 
and pamphlet on uses 
sent upon request 

Each tablet represents 0 5 gram 
(7Vz grains) 

Potassium-Mercuric-Iodide 

Price 

Per bottle of 100 tablets $3 

A standard discount is allowed 
on original packages of ten bottles 



Obstetrical Smtuires 

Product No 650 

For the Immediate Repair of Perineal Lacerations 

Each tube contains tivo 28-inch sutures of 40-day chromic catgut 
one of which is threaded upon a large full-curved needle 

Price sn U § A 

Per tube (subject to a standard discount on quantities) $ 35 

Each tube m a package as illustrated 
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“IF I REST, I RUST” 

WAS ONCE ENGRAVED ON AN OLD KEY, 
AND IT IS AS TRUE OF MEN AS OF IRON. 

Only those who keep up their reading can hope 
to keep abreast of modern medical practice 

Tlie Amencan Institute of Medicine tians- 
lates, indexes and abstiacts all oiigmal 
ai tides as thej r appeal monthly in each 
of the following medical journals 


Amencan 

Bntish 

Dutch 

Fiencli 

Geiman 

Italian 

J apanese 

Portuguese 

Scandinavian 

Spanish 

Polish 

Russian 


162 Journals 
49 


tnriimiimnnii m mi immiiiiiinii riiimmiiiiiiiiiiiiiiiiiiiiiimHmiiitiiiiiiiiiiiiiiimiirirtm 


Total 402 

TEAR OFF HERE 


iummmmmimiimmmiiiiiiimmnm iiiiiiiiiiiiiiiiiiimiiiiiiiimiiiiiiiiinttiiiiiiiiiiiiiiMiiii i 


American Institute of Medicine, 

13 EAST 47th STREET, 

NEW YORK CITY 

Please send me full particulais, including Cost, etc , of youi specialized abstiact 


service 


Name 


Addiess 

I check my Specialty below 

□ SURGERY 

(Including G U and Urology) 

□ GYNECOLOGY 

□ OBSTETRICS &, PEDIATRICS 

□ INTERNAL MEDICINE 

(Including Tuberculosis) 

Q NEUROLOGY & PSYCHIATRY 

□ DERMATOLOGY &, SYPHILOLOGY 

A of S, 10 21 


□ OPHTHALMOLOGY & OTOLARYNGOL- 
OGY 

□ BACTERIOLOGY, PATHOLOGY, E'JC 

□ ROENTGENOLOGY & RADIOTHERAPY 

□ SEXOLOGY 

□ PUBLIC HEALTH AND MEDICAL 
SOCIOLOGY 
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Diphtheria 


Treatment 


Prevention 


Susceptibility 


A laboratory experience of 
twenty *. seven y cars 
insures quality 




Diphtheria Antitoxin 

For treatment of acute cases and to produce 
immediate temporary immunity 

Dose 1000 to 20 000 Units 

Supplied in aseptic glass syringes ready for use 


T-A. Mixture (» x r M » 

To create lasting immunity, which develops 
in about six weeks, and is believed to 
continue almost indefinitely 

Dose Three injections of 1 Cc each at se\en-day intervals 
Supplied in three 1 Cc ampuls and in 10*Cc vials 

Schick Test Toxin 

To determine susceptibility to DIPHTHERIA 

Dose 0 1 Cc injected between the layers of the skm 
Supplied m packages containing one hermetically sealed tube of 
undiluted Diphtheria Toxin with one 5-Cc vial of Saline 
Solution sufficient to make at least forty tests 


Schick Test Toxin Gontrol 

Diluted Diphtheria Toxin, attenuated by 
heat, to be used as a control for the 
Mulford Schick Test Toxin 

Dose 0 1 Cc 

Supplied m 5-Cc vials sufficient for at least forty tests 


SEND FOR NEW LITERATURE 


n. K. MULFORD CO , Philadelphia, USA. 


Mulford 

THE PIONEER BIOLOGICAL LABORATORIES 
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N ___ 

PRODUCTS 1 


[ Mark IIIIIIIIHII 


Clear Accurate Observation 
Greenberg’s Operating Composite 
Cysto-Urethroscope 



Urethral Caoiiy — Ejaculatory Ducts 
Extremely large Utr cle 


Spinet er — Cystic Glands 
around it 


If an ordinary commercial artist — with no knowledge of surgeiy 
— can draw the above clear conceptions by observation through 
Greenberg’s Cysto-Urethroscope think of the wonderful aid 
you can secure 

Clear Observation but One of Many Features 

r 

Greenberg’s Cysto-Urethroscope meets the numerous diffic ' es 
that constantly confront the Gemto-Urm'ary profession — in- 
suring the maximum efficiency in Fulguration, Cauteriza- 
tion, Instrumentation Irrigation and Medication It is 
the only instrument that permits Catheterization of 
the Ejaculatory Ducts - - 

Let us send you complete information 

The Kny-Scheerer Corporation 

of America 

ELECTRO-MEDICAL DEPARTMENT 
56-58 W. 23rd St New York City 
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Controls Hemorrhage 

T_TEMOSTATIC SERUM is a blood-serum deriva- 
tive which contains substances essential in short- 
ening the coagulation-time of the blood 

It is indicated m the treatment of hemorrhage of the 
new-born, purpura, hemoptysis, hematemesis, typhoid 
hemorrhage, etc 

It is indicated as a prophylactic against hemorrhages 
that usually attend certain surgical procedures, such as 
bone operations, tonsillectomy, amputations, and oper- 
ations on the spleen and gall-bladder 

Hemostatic Serum is injected subcutaneously, intra- 
muscularly or intravenously, the average dose being 
2 cc It is also applied locally to the site of the 
hemorrhage by means of a piece of sterile gauze 

Packages of 2-cc and 5*cc vials. 

Parke, Davis & Company 
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(SILVER -ARSPHENAMINE- METZ) 

Tie sodium salt of silver-diammo-diliydroxy-arseiioLenzene 



Relative infrequency of reaction, rapid dis- 
appearance of contagious lesions, and 
general therapeutic effectiveness seem to 
indicate that Silver-Salvarsan is a drug of 
real value in the treatment of syphilis. 


Silver-Salvarsan requires no alkalmization 
and its ease of administration commends 
it to many practitioners. 



More than two million in- 
jections of Silver-Salvarsan 
have been given in the United 
States and abroad 
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LAB 


TRADE MARK 
REG U S. PAT OFF 


A 


kurl 


IIA-METZ LABORPETOJUES Im 

One-Tueniy 7k o Hudson Street A T u'^orh 



because Life Is At Stake 


T HE physician is a trustee of health, of life 
itself As a student at school and in the 
clinic he is therefore taught a code of honor 
hardl} to be matched in any other profession 

Reckless experimenting is forbidden by that 
code A human life may be at stake What 
physician would dream of using a drug of 
unknown formula, of unknown properties, of 
unknown origin 7 

So, with instruments and apparatus Like drugs 
they must be made by reputable manufacturers 
— b> men w T ho realize what the ideals of medicine 
and surgery are 

The Victor X Ray Corporation is as old as the 
X Ray A code of honor has been strictly ob- 
ser\ed from the beginning in the making of 
Victor X Ray apparatus— the same code that 
animates every conscientious practitioner The 
apparatus must w'ork m the way that the physi- 
cian wants it to work — and in no other way 
It must be trustworthy 


Every piece of Victor apparatus is made, there- 
fore, not simply according to an honest business 
man’s code of honor, but according to the higher 
code that physicians obey However new 
in design, it is a scientifically tested piece of 
apparatus — as much so as any new serum or 
antitoxin 

The Victor XRay Corporation is so far com 
cerned with observing the physician’s code that 
its interest does not end with the installation 
of an XRay equipment It maintains Service 
Stations in the principal cities to keep its equip' 
ment m perfect condition These stations give 
engineering advice and aid the physician in 
every legitimate way 

As part of this Service policy, the Victor X-Ray 
Corporation publishes a periodical called “Serv- 
ice Suggestions” in which XRay progress is re- 
corded primarily for the benefit of Victor clients 
Others may find “Service Suggestions” of value 
It will be sent to them on request 


VICTOR X-RAY CORPORATION, Jackson Blvd at Robey St , Chicago 

Sales Offices and Semcc Stattons tn Alt Principal Cities 
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X-Ray Plant 

Contrast Its Appearance with 
that of the Old-Style Laboratory 


i?JUS T *e L C NGLC ' 
H£AJ> BO k. 
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FLUOROSCORC CONTROL 
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U S Patents Dec 19, 1911 , April 22, 1913 . Feb 29,1916, 
Aug 7, 1917 Also patented in foreign countries Other 
patents pending Infringers will be prosecuted 
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The CLINIX a 

is a complete s 

X-Ray plant '**%% 

'■<6 P 6 

It operates at all 
angles. 

It is the “Aristocrat” of the 
X-Ray laboratory. 

You owe it to yourself and to your 
hospital to investigate 
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THE BATTLE CREEK SANITARIUM AND HOSPITAL— Established 1866 


Medical 

Neurological 


Surgical 

Obstetrical 


Orthopedic 

Reconstructive 


Educational Departments 

Training School for Nurses Normal School of Ph>sical Education School of Home Economics and Dietetics 
Students received on favorable terms Registered trained nurses, dietitians and pin sical directors supplied 

Descriptive literature mailed free upon request 

THE BATTLE CREEK SANITARIUM 

Bot 234, BATTLE CREEK, MICHIGAN 
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Lu ^n«s 

Sterile Catgut 


( Bartlett Process) 



Make the Test Yourself 
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ANNALS of SURGERY 

Vol LXXIV OCTOBER, 1921 No 4 

SOME RESEARCHES ON THE PERI-ARTERIAL 
SYMPATHETICS* 

By Rene Leriche, M.D 
of Lyons, France 

The sympathetic nervous plexuses included in the external layer of blood- 
vessels seem to possess a real autonomy The systematic study of the 
phenomena which follow the exciting of average-sized arteries, that is, of 
prevailing muscular structure, reveals the existence of a very characteristic 
physiological reaction which never fails in normal circumstances 

A knowledge of the constituents of this reaction is quite interesting from 
the triple point of view of physiology, pathology and therapeutics, it sets 
new problems m physiology, it permits us to explain certain pathological 
phenomena, finally, it authorizes some promising therapeutic attempts 
I feel the best way I can express my thanks for the great honor the 
American Surgical Association has done me m inviting me to take part m 
their work is to present to it the results of my researches on this subject, 
these last few years 

I When you remove the sheath of an artery, the brachial artery for 
instance, you see, just at the moment its external layer is pinched, the vessel 
contracts, its pulsation stops at once and its size diminishes If you excise 
the cellular layer the diminution will progressively reach the third or the 
fourth of the normal size of the artery The segments on both sides maintain 
their normal size provided the operation has not injured them 

This arterial contraction usually causes the pulse to disappear, but it does 
not altogether interrupt the circulation 

If the artery is cut a thin thread of blood is seen inside, on the other 
hand, if during the experiment capillaries are examined by Weiss’s method, 
you will see, at the moment the arterial contraction takes place, the capillary 
loop dimmish regularly m its whole length, pale but remaining visible If 
the artery is tied the loop is almost indistinguishable, though a little blood 
still passes (Fig i) 

The arterial contraction is the primary element of the characteristic 
physiological reaction against excitation (Fig 2) 

Secondary Signs — In the following hours pulsation is imperceptible or 
very feeble , the operated limb is colder than the other , there is a difference 

* Read before the American Surgical Association, June 15, 1921 
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RENE LERICHE 


of 3° or 4 0 C After several hours, varying from three to fifteen, secondary 
signs appear which form the next element of the characteristic reaction 

They never fail when the excision of the nervous layer is really per- 
formed , if they are wanting, it is due to the incompleteness of the nerve oper- 
ation Out of sixty-four operations only one failed , m this case, one of my 
first, the artery was enclosed in fibrous tissue and did not contract during 
dissection, thus I had not touched its nervous sheath The secondary signs 
are the following 

1 An elevation of local temperature reaching 2° and even 3 0 C , central 
temperature not being modified The patient has a subjective sensation of 
heat One of my patients complained the day after operation of “ a hell fire ” 
in his hand 

2 An elevation of the arterial pressure, which may reach 4 c c of mercury 
according to the healthy side Claude Bernard had already noted the same 
figures when measuring arterial pressure after section of the sympathicus 
in the neck 

wws 

1 2 3 

Fig 1 — (1) Aspect of a normal capillary loop in a finger examined by Weiss method, (2) duninu- 
tion of size iff hen the brachial pen arterial nerve is excited (3) almost complete disppearance after ligature 
of the brachial artery 

3 An increasing amplitude of oscillations, shown by the sphygmomano- 
meter 

These statements have been verified on my patients by my friend, Doctor 
Heitz, one of the most eminent cardiologists of France 

The vasodilator reaction is transitory, after pen-arterial sympathectomy 
it becomes attenuated from the fifth to the sixth day and disappears after 
three or four weeks 

Such is the characteristic physiological syndrome of the peri-arterial 
sympathetics against excitation 

II Pathologically, this excitation may be provoked as well on visceral 
arteries as on artenes of limbs, and this by direct traumatic causes or indirect 
infectious or toxic causes 

Whatever may be the cause, as soon as the peri-artenal sympathetic 
plexus is injured the physiological reaction appears, in exactly the same way 
the oculopupillar reaction follows the injury of the cervical sympathe- 
tic plexus 
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THE PERI-ARTERIAL SYMPATHETICS 


At the level of the viscera we know absolutely nothing of these reactions , 
we may suppose that ischaemia and prolonged vasodilatation with consecutive 
elevated blood-pressure may disturb the ductless glands for instance, the 
thyroid or pancreas, but we have no positive experience concerning the sub- 
ject The only experimental fact I know is the following' In a case of 
diffuse oedematous thyroid hypertrophy a unilateral high penthyroideal 
sympathectomy caused an extreme diminution of size of the corresponding 
lobe in the next few days That is a little thing but it allows one to believe 
there is a very interesting field of future research 



Fig 2 — (i) Sudden lowering of the arterial pressure immediately after excitation of the pcn-artenal sym- 
pathies, (2) nse of the arterial pressure following the preceding phases 


Finally it is only at the level of limbs that we begin to distinguish the 
phenomena resulting from an injury of the peri-arterial sympathetic plexus, 
and their analysis is not easy 

To expose them as clearly as possible one may isolate two groups In the 
first group the characteristic physiological reaction is pure, with two striking 
aspects , m the second case, reaction is disturbed and gives various troubles 
First Type. One may choose two characteristic examples, “ stupeur des 
arteres ” and Raynaud’s disease I will not insist on the well-known syn- 
drome of “ stupeur arterielle ” It is an active secondary spasm due to sud- 

387 



RENE LERICHE 


den excitation of the external arterial layer, a woundless traumatism may 
produce it as well as a projectile We have noticed it after violent shock of 
the humerus, the arm being limp and lifeless, the fingers colorless, one might 
have thought the brachial artery was crushed There was really no injury 
and these phenomena were temporary 

Against Kuttner’s opinion I still believe that this contraction is of ner- 
vous ongin instead of muscular origin, and this for reasons I do not want 
to develop here 

I want only to make you notice that, in certain cases, the contracture may 
be so intense as to lead to gangrene from insufficient circulation This led 
during the war to unnecessary amputations 

Raynaud’s symptoms are typical of vasomotor sympathetic disease In 
certain cases of the peri-arterial sympathetics of the whole limb seem to be 
excited, for the vascular contraction involves even the capillaries, producing 
deformations that may be seen on the living limb 

This may be observed surgically when the sympathetical irritation is mani- 
fest, for instance, in the case of cervical rib or m certain subclavian oblitera- 
tions (Fig 4) In these cases the crisis has the exact figure of the physio- 
logical reaction with its two characteristic phases, painful ischaemia and 
consecutive vasodilatation 

Second Type In many circumstances the initial cause is less known 
and the physiological reaction is disturbed , either by contracture of too long 
duration or by abnormally persisting dilatation 

In all cases it produces considerable biological disturbances in the sub- 
jacent tissues, creating thus various associations of motor, sensitive, vaso- 
motor, glandular and trophic symptoms, or even signs of local necrosis 

Concerning sensibility there may be no systematized hypoaesthesia, but 
principally painful causalgic phenomena These troubles are not provoked 
by an injury of sensitive nerves but begin at the level of the tactile apparatus 
The Meissner’s, Paccim’s and Ruffim’s corpuscles are surrounded by a rich 
vascular network, insuring the perfection of sensations 

Supposing the vascularization disturbed by inflammation, the nervous 
apparatus suffers at first contact The sympathetic injury producing peri- 
pheric vasodilatation has the identical effects thus may be explained the acute 
pains in Weir Mitchell’s causalgia and certain painful stumps 

By a less-known process, injury of the peri-arterial sympathetics may pro- 
voke motor troubles, either stiffness and contracture, a kind of hypertony 
localized to certain muscular groups, or a rapid atrophy 

One has noted m " stupeur arterielle ” immediate muscular rigidity The 
same contracture was also frequently noticed after war wounds and de- 
scribed under the name of reflex troubles by Babinski and Froment 

In these cases when acting on the peri-arterial sympathetics one has seen 
motor troubles dimmish or even disappear as if the contraction of stripped 
muscles were dependent on the sympathicus (Fig 6) 
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One may believe muscular symptoms to be but consequences of defective 
circulation and that sympathectomy acted in modifying it , but one must 
not forget that the histologists admit for the muscles both a myelinic and 
amyelinic innervation The influence of the sympathetics on the muscular 



i Z 3 4 

Fig 3 Figures showing the capillary loaf in a finger and its different sizes before and after Raynaud s 
disease (i) Normal, (2 and 3) contracture irreguliere (4) surdilatation apr£sla cuire 

tonus was shown by De Boer, and the modern neurologists seem to believe 
that the tonus of muscles at rest is conditioned in invertebrates by the sympa- 
thetic system The presence of motor phenomena is thus easily explained 
In association one frequently notices changes in the sudorific function, 
profuse sweating or absolute dryness of the skin, which form a constant 
symptom of the peripheric feature As in causalgia, one frequently sees 



trophic troubles concerning nails, hair or skin and even spontaneous blisters 
Sometimes repeated pressure produces sloughs on limbs whose sympa- 
thetic functions are disturbed by a traumatism or amputation 

Other vasomotor phenomena are cyanosis, local blue oedema or large 
white oedema reaching the origin of the limb without any signs of phlebitis 
or arterial obliteration Pains and musculai atrophy may accompany these 
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symptoms as well after deep contusions of the tip of the limb as in 
small traumatisms 

All these apparently different symptoms have one common point they 
are but the manifestation of a circulatory change, vessels being not injured, 
none of the apparatus concerning them is touched, nor the sensory, the 
muscular systems, or glands or skin And as all are more or less connected, 
there is evidently a common origin 

This may not be found in the cerebrospinal nervous system as there is 
no systematized topography It is neither m the vascular apparatus which 
is anatomically healthy, operations on the vasomotor system seem to prove 
that their origin is to be found in the sympathetic innervation In some cases 



there is anatomopathological proof The artery holds more than usually 
to the common sheath of the vessels by sclerous adhesions, and the external 
layer of the artery is more vascularized The artery presents a particular 
aspect, being striped in a parallel way by very fine vessels I have found 
these lesions with paroxysmal pains m chronic arteritis, in painful stumps 
and m trophic troubles But one must acknowledge that m most cases one 
cannot find any anatomical change explaining the vasomotor ataxy, for our 
knowledge on the anatomopathological features is still very imperfect 

Another explanation of the syndrome might be given Sometimes when 
there is a defective vasomotor innervation the causal injury (bruise, fracture, 
scar) is often distant from the vessels, at the periphery, in a richly furnished 
zone of sensitive innervation and the vasomotor disturbances seem due to 
an ortho- or antidromic reflex, starting from the injured point, the way back 
being the peri-arterial -.ympathetics 

This is explained by the fact that at the beginning of the accidents the 
sympathetic irritation may be sufficiently intense to bring forth spasm and 
fatal ischaemia in limited parts of the tissues Thus are produced the local 
gangrene of Raynaud’s disease or after certain prolonged pressure Volk- 
mann’s syndrome symptomatic of local muscular necrosis 
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Is it not the proof that modified circulation is the real cause of all the 
phenomena studied above ? 

III This leads one to believe that logically the treatment of those 
vasomotor or trophic troubles must aim to modify peripheric circulation by 
peri-artenal sympathectomy The technic is to isolate the artery on 8 to io 
cm , to fix the vascular sheath after dividing, to hold one part with a forceps 
and dissect off the cellular tissue either with knife or cannular sound until 
there has been effected complete denudation of the vessel, which becomes 
greatly reduced in size This brings no injun to the arterial wall I verified 
this fact twice at four and eight months’ interval 

I have performed this operation sixty-four times In eleven cases of 
causalgia or equivalent syndromes, two cases of painful stumps, nineteen 
cases of post-traumatic contractures, four cases of large post-traumatic 
oedemas, one case of trophcedema, four cases of ischsemic sequels, one case 
of trophic sloughs on a stump, ten cases of trophic sloughs after nervous 
section, one case of trophic slough of the heel after medullary injury, one 
case of varicose eczema , one case of trophic troubles after frostbite , one case 
of spasmodic paralysis, three cases of an attempt to modify tension of cere- 
brospinal fluid, two cases of Jackson’s epilepsy, one case of goiter, one case 
of intermittent claudication, one case of erythromelalgia 

I obtained remarkable successes and had complete failures Operation 
failed in the case of intermittent claudication , m one case of trophic troubles 
after frostbite, in one case of spasmodic paralysis, and m certain cases of 
painful syndromes like erythromelalgia 

These failures are easily explained by the fact that the syndrome’s nature 
is still unknown Sympathectomy was performed, but as an attempt after 
numerous therapeutical trials These failures, however, must not discourage, 
because their analysis may permit one to class m different groups seemingly 
alike facts and to enlighten some syndromes still obscure This discussion 
shows the impossibility of delimiting yet exactly the indications of sympa- 
thectomy I only want to give the results of five years’ personal experience 
i In painful phenomena sympathectomy is often very efficacious In 
causalgia after war wounds it gave me in nine cases two complete failures, 
two satisfying improvements, and five excellent results, two of them being 
noted for several years Platon has published a series of twelve cases, all 
seen again after more or less long intervals He obtamed 75 per cent of 
successes In certain painful crises preceding gangrene caused by obliterant 
endarteritis with or without intermittent claudication it has given the same 
good results as in painful acroparsesthesic syndromes consecutive to bruise 
of finger, to wounds of hand, palm or f ootsole Sympathectomy is thus worth 
trying m these cases 

It was twice performed for Raynaud’s disease and gave a good result 
The result was less constant in painful stumps where I had one success 
and one failure It seems to be efficient where the neuralgia of the stump 
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is associated with vasomotor crises, muscular contracture or convulsive 
cramps The neurologist, Clovis Vincent, related recently a striking exam- 
ple In a case of painful stump, both deep general narcosis and the section 
of the main nerves failed to attenuate the stiffness and the convulsive cramp 
Immediately after sympathectomy the muscles relaxed, and forty days after 
the pains had not reappeared 

2 Concerning muscular phenomena only the hypertonic symptom is in- 
fluenced by sympathectomy Heitz and myself have seen it in contractions 
consecutive to war wounds All eighteen patients were much improved , the 
day after operation contracture ceased and voluntary movements became 
possible In some very serious cases, only sympathectomy permitted the 
motor reeducation I do not believe one can improve by sympathectomy 
what is wrongly called Volkmann's ischaemic paralysis Whatever may be 
its starting-point, the syndrome is the consequence of a muscle’s focal 
necrosis , it is a definitive lesion that nothing can modify 

In three personal cases of trophoedema a rapid diminution of the oedema 
was obtained 

3 In trophic troubles leading to ulcers, sympathectomy is very efficacious 
twelve cases out of thirteen were followed by rapid healing, but relapse is 
possible if the cause of the trophic trouble has not been removed, and the 
cause is not always removed by the sympathectomy 

This is the case m perforating ulcers which never were operated success- 
fully Therefore after my experience I should not advise it Sympathec- 
tomy also failed in a case of numerous ulcerations consecutive to frostbite 
The initial lesions, neuritis or arteritis, provoked relapse of the ulcers 

4 In cases of trophic symptoms after nerve sections results were excel- 
lent In ten patients I obtained rapid healing of the ulcers by sympathectomy 
However, after observing seventeen cases, I believe sympathectomy should be 
replaced here by the removal of the neuroma of the sectioned nerve, which is 
the starting-point of vasomotor reflexes causing the trophic trouble The 
removal of the neuroma must be followed by the reconstitution of the nerve’s 
continuity either by suture or by grafts, avoiding thus the relapse of the 
neuroma I performed seven grafts with complete satisfaction and now 
prefer this method to sympathectomy m spite of its satisfactory results 

What is the real action of sympathectomy ? How does it realize healing 
of the most desperate ulcers ? This seems to me due only to local circulatory 
hyperactivity noted always after sympathectomy in the following hours, 
vasodilatation being apparently one of the most active causes in the tissue’s 
growth, certain local giantisms observed during growth depend probably 
on constant vasodilatation After sympathectomy, vasodilatation accom- 
panies local elevation of temperature and of pressure, both favoring healing 
This fact is experimentally proved in the following way Having produced 
vasodilatation m a rabbit’s ear by removal of the superior cervical ganglion, 
one makes on both ears a wound of equal size The sympathetized side is 
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Fig 4 — The forceps catches a fold of the arterial external layer and holds it out of the 'ttound 
(i) In both figures the thickness of the external layer has been exaggerated to elucidate the 
demonstration Drawings by Dr P Bonnet, associate professor of surgcr} in Lyons 



Fig 5 — The knife opens this fold and softh decorticates the arten 





Fig 7 — Contracture of the fingers after injury of the forearm — -pen artenal s> mpathectorm Result after sax da} s 




Fig 8 \ — Trophic ulcer of the first toe after section of the sciatic nene 
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Fig 8 B — Trophic ulcer of the first toe after section of the sciatic nerve 
Reco\ ery eight day s after pen artenal sympathectomy 






Fig 9 A — Spontaneous ulcer of stump with vasomotor troubles 



Fig 9 B — Spontaneous ulcer of stump with vasomotor troubles Healed bv 
peri arterial s> mpathectomj 
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more abundantly bleeding and more intensively red colored Four days later 
its wound is covered with granulations, epidermis begins to grow, while on 
the opposite side the wound remains gray-colored without any epidermic bor- 
der On the eighth day there is complete healing on the sympathectonnzed 
side, while on the other side healing extends only over half the wound, A 
fortnight later the scar of the vasodilated side is more regular and supple, of 
better quality than the other and shows no retraction 

Peri-arterial sympathectomy has identical effects Healing of trophic 
troubles is thus a question of vasodilatation, and therefore peri-arterial sym- 
pathectomy must be tried in these cases The characteristic of sympathec- 
tomy is to be more vascular than a nerve operation For this reason its 
consecutive vascular reactions might perhaps be employed in many circum- 
stances Producing an immediate ischaemia, lasting eight or ten hours, one 
can perform it to insure preventive haemostasis I did it successfully m three 
brain operations On the other hand, the post-operative vasodilatation being 
lasting, it could be utilized to help the insufficient circulation, for instance, 
m obhterant endarteritis, or to prepare the reestablishment of cerebral circu- 
lation previously to ligature of the common carotid Therefore in spite of 
the hypothetic character of it I must believe the question ought to be studied 
concerning the viscera and glands I wonder if the possibility of producing 
locally active hyperaemia might not give us a new power of action on organs 
when these are becoming insufficient'* Only repeated experimental re- 
searches may reveal to us what those suggestions are leading to — they are not 
yet begun, I offer them to your appreciation. 
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THE SIMPLIFICATION OF TECHNIQUE IN OPERATIONS 
FOR HARE-LIP AND CLEFT PALATE* 

By James E Thompson, M D 
of Galveston, Texas 

The object of the following communication is to explain in a concise 
manner the anatomical faults present in hare-lip and cleft palate and to 
formulate rules of technic by which the deformed structures can be brought 
into the position they would have occupied if union of the component parts 
of the face and palate had occurred at the proper time, that is about the 
seventh week of mtra-utenne life 

We have never been able to explain why the edges of the embryonic fis- 
sures of the face and palate fail to unite There is no reason to believe that 
the failure is due to lack of development of the lateral halves of the palate 
or of the alveolar border, because m almost all cases careful measurements 
taken soon after birth show that the superficial area of the lateral processes 
is quite sufficient to complete the roof of the mouth, if the maxillae could be 
approximated and the palatal plates changed from their vertical to a hori- 
zontal position 

The moment embryonic fusion fails, the great and probably the only 
agent in preventing subsequent union is the tongue, which exerts constant 
pressure between the edges of the cleft until it succeeds not only in prying 
the jaws apart, but in pushing the palatal plates upwards until they come 
to occupy a somewhat vertical position The mechanism of this disrupting 
force can be clearly traced in every case Whenever the gap is large enough 
for the tongue to be inserted, evidences of muscular pressure are always pres- 
ent and the direction m which the disrupted parts are moved is always that 
of the tongue thrust, t e , from behind forwards and from below upwards 
Since the force exerted by the tongue is greatest at the tip and decreases 
gradually as we pass backwards toward the epiglottis where it reaches its 
minimum, we should expect to find the deformity greatest where the prying 
force of the tongue can be exerted to greatest advantage The expectation 
is supported by the actual findings Thus m clefts confined to the soft palate 
the muscular action of the posterior part of the tongue is so feeble and so 
ineffective as to be negligible The slight disrupting force exerted is more 
than neutralized by the mobility of the muscular halves of the velum The 
deformity is consequently very slight On the other hand, m clefts extending 
through both soft and hard palate but stopping short at the alveolar margin, 
the tongue exerts considerable force on the lateral palatal plates of the 
maxillse, forcing them upwards and outwards against the lateral walls of the 
nose and producing an unusually wide cleft In addition the anterior and 

* Read before the American Surgical Association, June 16, 1921 
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lateral portions of the alveolar ring are also pushed outwards to a consider- 
able extent But the severest degrees of deformity occur m examples of 
complete palatal cleft extending through the alveolar margin into the nostril 
The tongue has full play and acts like a wedge driving the maxillae apart m 
front so that they swing outwards like double doors on hinges which are 
situated behind near the posterior ends of the alveolar borders 

The principles of treatment are founded on accurate knowledge of the 
anatomy of the deformity, in other words, on a correct estimate of the 
degree of distortion This can be measured graphically by comparing the 
deformed alveolar border with one reconstructed from a mold taken of the 
alveolar border of the mandible of the patient In using mandibular meas- 
urements as a standard we must not forget that under normal conditions 
the articulation of the mandible is a little outside that of the maxillae (See 
Fig 3 ) Therefore the maxillae must be molded until the alveolar ring is a 
little smaller than that of the mandible 

For our purposes it will simplify matters to base the principles of treat- 
ment on an analysis of the anatomical features of a few selected common 
types of deformity In this way we shall avoid unnecessary detail To this 
end we have selected three types 

1 Complete unilateral cleft of the lip, unilateral cleft of the alveolar 
border and complete cleft of the palate 

2 Complete bilateral cleft of the lip, bilateral cleft of the alveolar border 
and complete cleft of the palate 

3 Intact lip, intact alveolar border and complete cleft of the palate 
Type i — Complete unilateral harc-hp associated with a cleft extending 

through the alveolar border of the jaw and thiough both haid 
and soft palate 

Fig i illustrates the text It is a life size tracing of a plaster model of a 
typical case of this variety of cleft (See also Fig 6 ) 

The points marked B and B' represent the anterior ends of the alveolar borders 
of the maxilla: and are placed on parts that would be in contact if the jaws had 
united The distance B to B' varies within great limits It is often as much as 
fifteen millimetres across The points marked A and A' are on the alveolar 
border at the site of their most pronounced lateral bend The distance A to A' 
indicates the greatest transverse measurement and it is always greater than it 
would be if the maxilla: had united By comparing it with the corresponding 
measurement across the mandible an accurate estimate can be formed as to the 
distance the two halves of the upper jaw have been thrust apart We have found 
m average cases that the measurement is several millimetres greater than it would 
be in a normal palate The points C and C' mark the posterior end of the alveolar 
ridge For all practical purposes this indicates the locality where the maxilla 
and palate bones are connected The X represents the position of the hamular 
process of the pterygoid The distance CC' is seldom increased materially On 
an average the increase will not be more than one or two millimetres The side 
which carries the premaxilla (the larger one marked E m the figure) always 
receives the full force of the tongue thrust, and m consequence its anterior end 
B is pushed outwards and forwards The smaller side (E') receives very little 
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tongue thrust and consequently its position is changed very slightly As a rule 
its alveolar border articulates fairly accurately with that of the mandible 

The lateral palatal plates deserve careful scrutiny The mucous membrane 
covering each plate consists of two distinct areas, a lateral which forms a strip 
running along the alveolar border which is thick, rough and corrugated, and a 
median bordering on the cleft which is thin and smooth The larger lateral 
plate (E) usually fuses with the septum When the septal attachment is complete 
the nasal cavity on this side is closed off as far back as the junction of hard 
and soft palate It is usually well formed and roomy, but in some instances 
where tongue pressure has been excessive both lateral palatal process and septum 
are crowded outwards, the result being that the lower portion of the septum 
is bent into a somewhat horizontal position near its lower attachment, and the 
nasal passage on this side is considerably narrowed The smaller lateral plate E r 
has no attachment to the septum. As a rule it lies somewhat vertically with 
its free edge pointing upwards, having been pushed upwards by tongue pressure 
A study of Fig 2 A and B (a coronal section of upper and lower jaws of a seven 
months’ foetus with cleft palate) shows most of the points emphasized in the 
above description The effects of the tongue thrust on the lateral palatal plates 
and septum are particularly evident The smaller palatal plate is almost vertical 
and its free edge is opposite the septum at a point fully 2 mm higher than the 
attachment of that*process to the other palatal plate Its cranial surface has been 
squeezed against the turbinated bones of this side The larger lateral plate is 
pushed upwards to a slight extent only, because the septum has acted as a buttress 
to protect it from pressure The lower portion of the septum has been molded 
into a somewhat horizontal or slanting position 

After a caieful study of a large number of models of this type of deform- 
ity the following conclusions seem to be justified 

Firstly If embryonic union fails, the resulting deformity seen at birth 
can be accounted for in every detail by the muscular action of the tongue 
Secondly That there is little or no separation of the posterior ends of the 
maxillae from one another, and that any movement here is in the nature of 
a hinge movement by which the posterior end of the maxilla and the vertical 
plate of the palate bone swing on their attachments to the pterygoid processes 
of the sphenoid 

Thirdly That the side to which the premaxilla and the septum are attached 
(the larger side) is more affected by the tongue thrust than the other maxilla, 
the result being that its anterior end (B) swings outwards and forwards on 
its hinge (situated behind at C), taking with it the septum and nose and 
carrying the alveolar border to a plane far outside and m front of its normal 
position, and further, that the attachment of the septum to the palatal plate 
has enabled it to withstand the vertical thrust of the tongue and to retain 
a reasonably good horizontal position 

Fourthly That the other maxilla (smaller side) is displaced as a whole 
very slightly in a lateral direction, but that its horizontal palatal plate is 
seriously deformed, being frequently thrust upwards into a vertical position 
against the turbinate bones 

It is evident from the preceding description that the exact measure of the 
separation of the maxillae from one another can be obtained from measure- 
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ments taken between corresponding points on opposite sides of the alveolar 
borders and comparing them with corresponding measurements taken 
across the semicircle of the alveolar border of the mandible We have found 
that the measurement C C' is seldom greater than a similar measurement across 
the mandible In an average case the measurement AA' is usually 2, or at 
most, 3 millimetres greater than normal The distance BB' varies within 
great limits It is often 10 and sometimes 15 millimetres in length The 
statement made by Brophy and others that the width of the cleft is the true 
measurement of the extent of separation of the maxillae is not supported 
by facts f It can be true only in instances (very rare) in which the lateral 
maxillary processes have retained their normal horizontal position When 
the lateral processes are driven into a vertical position (the greater majority) 
the edges of the cleft are carried with them and this factor increases the 
width of the cleft As a matter of fact the true estimate of the width of 
the cleft is obtained by taking the sum of two displacements (1) the lateral 
displacement of each maxilla and (2) the vertical deviation or slant of the 
lateral palatal plate From descriptions of Brophy’s operations the impres- 
sion is given that the edges of the cleft can be brought into contact by merely 
approximating the sides of the maxillae A glance at Fig 2 (left) will show 
the fallacy of this idea Approximation of the maxillae would bring the edge 
of the smaller (right) vertical palatal process against the side of the septum 
but could never bring it in contact with the edge of the opposite palatal 
process Contact of the edges of the cleft can be secured by mere approxi- 
mation under two conditions only (1) in the rare cases where the palatal 
plates have retained the normal horizontal position, and (2) m cases where 
the palatal plates have been thrust symmetrically apart The latter condition 
is seen in most cases of complete cleft palate with a free septum A little 
reflection, however, will convince us that approximation in the latter condition 
would be inadvisable, and if persisted in would result in serious disfigure- 
ment because the jaw would be narrowed to such a degree that a long, narrow 
beak would result 

Type 2 — Complete double hare-lxp, bilateral cleft though the alveolar 
bolder, complete median cleft through both hard and 
soft palate 

Fig 9 is a life size sketch of a plaster mold of a typical example of 
this deformity 

f“I have found that the upper jaw in comparison with the lower is just as much 
broader than it should be as is the distance between the borders of the fissures ” — 
Brophy’s Oral Surgery, p 580 

“ The upper jaw is just as much wider than it should be as the distance between the 
borders of the cleft ” — Brophy’s Oral Surgery, p 593 

“ In complete cleft palate the maxillary bones have failed to coalesce and are 
separated from each other by the width of the cleft Theoretically, therefore, the approxi- 
mation of these bones should bring together the edges of the cleft” — Berry and Lcgg, 
Hare-lip and Cleft Palate, p 261 
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The septum is massive It hangs downward like a ploughshare and is un- 
attached to either lateral maxillary plate It shows a bend to the right along 
its whole length Its anterior end is elongated and projects in front of the 

anterior ends of the maxillae The premaxilla is attached to the front of the 

septum It forms a massive projection distinctly divided into two prominent 
globular swellings which contain the unerupted central incisor teeth A small 
erupted tooth which represents an accessory incisor is shown attached to the 
lateral aspect of the right globular process (The position of the premaxilla and 
the unusual length of the septum suggest excessive growth In reality the 
increased length of the septum is produced by the molding and stretching of the 
soft bone at its anterior end by the pressure of the tongue on the globular 

process Not infrequently this process assumes a horizontal position, and seems 

to project from the tip of the nose, the columella being almost obliterated ) 

Both maxillary processes are symmetrically placed as to each other, but careful 
scrutiny shows that the left process has suffered more from tongue pressure 
than the right, in that the anterior end of the alveolar process has been pushed a 
little further outward and the palatal plate a little higher The right maxillary 
process E is separated from the globular process and the anterior end of the 
septum by a narrow fissure, about one millimetre wide Its alveolar margin 
curves round in front of the palatal plate and forms the margin of the fissure 
between it and the globular process The palatal plate is well de\ eloped and 
shows little upward displacement The rugose and smooth areas of mucous 
membrane are normally distributed The left maxillary process E' is separated 
in front from the globular process by a distance of three millimetres and from 
the edge of the septum by a distance varying from five to seven millimetres The 
alveolar border does not curve around the front of the palatal plate The palatal 
plate occupies a higher level than that of the right side On careful inspection it 
is found that the part of the palatal plate covered by rugose mucous membrane 
lies in its normal horizontal position, while that covered by smooth mucous mem- 
brane is vertically placed The free edge of the cleft on this side is almost two 
millimetres higher than that on the right It is evident, here, that the tongue has 
exerted its greatest pressure in the angle formed by the junction of septum and 
premaxilla and in the space between these parts and the front of the left maxil- 
lary process, and that the effect has been to thrust the maxillae apart and to force 
the premaxilla forward The measurement CC' taken across the space between 
the posterior end of the alveolar margin was about three millimetres greater 
than that across the ends of the mandible The other measurements AA' and BB' 
were more difficult to fix accurately because it was next to impossible to indicate 
with absolute certainty corresponding points on maxilla and mandible By com- 
paring outlines of the superimposed molds of the alveolar border of upper and 
lower jaw (Fig 10) the extent of the deformity is shown m a graphic manner 
From this we computed that the measurement AA' was nine mm and CC' three 
mm greater than normal For practical purposes we can assume that the 
maxillse have been pushed apart a distance of three mm behind, at CC, a distance 
of nine mm m the middle at AA' and at least nine mm in front at BB' (The 
actual measurements of this specimen are given in detail on page 28 ) 

Type 3 — Complete cleft of the palate with intact alveolar harder and lip 

Fig 13 is a life size sketch of a plaster mold of a typical example of this 
deformity The alveolar border is frequently well formed and seems apparently 
undeformed If, however, careful measurements are taken and compared with 
those of the lower jaw, it will be^found that the greater part of the circumference 
of the aheolar ring of the upper jaw is expanded The expansion affects the 
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middle and anterior parts of the semicircle almost entirely As a result the lower 
jaw articulates well within the ring of the upper and the chin recedes The 
palatal plates are often pushed into an exaggerated vertical position and as a 
result the edges of the cleft dre placed high up in the nasal cavity and the cleft 
is unusually wide This is more evident in cases where the cleft extends as far 
forward as the premaxilla In the case figured the whole length of vomer stands 
out m relief and hangs free in the middle of the cleft On either side of it there 
is a deep recess the lateral walls of which are formed by the palatal plates of 
the maxilke, which have been thrust into a vertical position The smooth area of 
mucous membrane is not shown in the drawing because it was out of perspective 
The rugose area is well m view 

It is not necessary for our purpose to describe the anatomical features 
of all the numerous varieties of fissure in the lip, which are associated with 
the types of bony deformity which we have just described Most of the 
standard operations commonly used will give excellent cosmetic lesults if 
attention is paid to the basic principles of plastic surgery and the bory deform- 
ity is corrected We must, however, insist that correction of the bony 
deformity ought to precede every operation, because it is impossible to repair 
a hp that will satisfy critical inspection unless we have previously restored 
the curve of the alveolar border of the jaw, straightened the nasal septum 
and refashioned the anterior nasal aperture The only way to remedy a 
flattened slit like ala nasi is to straighten the nose by restoring the pyriform 
aperture of the nasal cavity A full prominent hp can be obtained only by 
restoring the curve of the alveolar border, which then serves as a cushion 
for the lip to rest upon Once the bony deformities are remedied the repair 
of the lip and nostril is a matter of detail the principles of which can be 
enunciated under the following heads (i) The fashioning of the nostrils 
(2) The making of a lip of proper depth (3) Restoration of the vermilion 
border and the red line of the lip 

1 The fashioning of the nostrils Developmentally the margin of the 
nostril is formed by the union of the lateral and medial nasal processes both 
of which belong to the premaxilla Cases of hare-lip are occasionally seen 
where the lip is cleft almost into the nostril, but the ring of the nostril is com- 
pleted below by a narrow strip of skin of a triangular shape attached by its 
apex to the side of the columella Fig 4B shows this developmental abnor- 
mality In Fig 4 A we see the lines of embryonic fusion along which de- 
fects may occur Clefts in the hp propel are always due to failure of union 
between the maxilla and premaxilla If we examine carefully the margin 
of the nostril in a case of complete cleft we will find the following appear- 
ances On the surface of the hp just medial to the projection which forms 
the ala nasi there is a smooth area of hp which ends abruptly in a hump 
which forms the comer between the cleft and the nostril margin This 
surface represents the triangular strip which belongs to the lateral nasal 
process The hump represents the point which should be attached under 
normal conditions to the side of the columella On the medial side of the 
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cleft, extending from the columnella there is a similar smooth area which 
occasionally (but more rarely) shows a similar hump or projection If the 
hump on the outer horn of the nostril be brought in contact with that (or the 
area) on the inner horn, it will be found that the ring of the nostnl will be 
restored If a measurement is taken of the circumference of the sound 
nostnl and that of the nostril restored, in this manner they will usually 
coincide If there is any difference it will be caused by the difficulty in 
fixing the point on the median side (columella) to which the projection on 
the lateral side is opposed, because quite frequently the projection is wanting 
on the former If there is no projection on the median side of the columella, 
we bnng the projection on the lateral comer of the cleft over to the side 
of the columella until the circumference of the nostril is restored accurately 
We then fix this point indelibly by transfixing it with a horsehair stitch We 
then have the two corners of the horn fixed, and if care is taken not to shave 
them when the sides of the cleft are being pared, the restoration of the nostnl 
will be perfect If these details are carried out scrupulously the ala nasi will 
be carried into the position it ought to occupy , i e , it will be carried medially 
and upward, and its natural curve restored Careful comparison with the 
sound nostnl is necessary 

2 Making a lip of the proper depth In cases of single hare-lip, the exact 
depth of the lip required can be determined accurately by measuring on the 
sound side, directly downward from the lower margin of the nostril to the 
mucocutaneous margin Screw compasses with sharp points are used for this 
purpose We then measure the same distance from the hump or projection 
(or suture), previously fixed at the margin of the nostnl, to the muco- 
cutaneous junction on either side of the cleft and fix the place indelibly by a 
prick of the point of the compasses This measurement fixes the length of 
the lateral incisions required to make the lip deep enough when the sides of 
the cleft are pared and brought together 

3 Restoration of the vermilion border of the lip so that the muco- 
cutaneous junction runs continuously from side to side without a break 1 
and the mucous membrane is of the proper depth Approximation of the 
sites of the punctures made at the mucocutaneous junction by the point of 
the compasses after the edges of the cleft have been pared, will restore the 
red line of the lip accurately Proper depth of mucous membrane is 
obtained by measuring from the mucocutaneous puncture to a point on the 
free margin of the lip, near the corner of the cleft, a distance a little greater 
than the vertical depth of the mucous membrane immediately below the 
puncture This point is fixed by pricking with the compasses A similar 
point is fixed on the opposite side of the cleft We have then fixed definitely 
by measurements three points on each side of the cleft, one at the upper corner 
of the cleft, another at the mucocutaneous junction and the third at the free 
edge of the lip The lip is now transfixed by a cataract knife at the point on 
the mucocutaneous junction From this point it is earned upward with a 
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slight outward curve and cuts its way into the cleft just median to the hump 
(or puncture) at the margin of the nostril The mucous membrane of the hp 
is then divided by an incision which passes from the puncture on its free 
margin to the point of transfixion The procedure is then repeated on the 
opposite side of the cleft This produces two lines of incision apposed to one 
another that will coincide accurately if the points previously marked are 
brought into contact The steps of this procedure are shown m Fig 5 
(1, 2, 3 and 4) 

The foregoing description applies to cases of single hare-lip Double 
hare-lip requires special consideration The area of lip attached to the pre- 
maxilla which under normal conditions forms the philtrum is usually very 
small Quite frequently it forms a small projection with a free semicircular 
border attached to the end of a short, poorly formed columella It appears 
to stick out from the end of the nose It can rarely be used, as was the 
developmental intent, to make the whole depth of the new lip, because it is 
too short to cover the alveolai border of the premaxilla, much less the incisor 
teeth after eruption It is therefore used to form the upper medial portion 
only of the new lip The lower part is formed by bringing the lateral 
(maxillary) portions of the hp together in the middle line below the philtrum 
From an embryological point of view the method is imperfect because the 
central portion (or philtrum) of the new hp is not obtained exclusively from 
the premaxillary covering The usual way in which the soft parts are 
approximated is the following The premaxillary hp is carefully pared either 
into a triangular or semicircular form by removing all the mucous mem- 
brane from nasal corner to nasal corner. Then the lateral margins of the 
cleft are pared according to the rules previously laid down Care is taken 
that the distance AB must always be greater than the distance ED, otherwise 
when the parts are brought together the point D would he between B and B' 
and would break the line of the vermilion border of the lip It is very seldom 
that the central part of the lip is deep enough to necessitate such precaution 
The steps of the procedure are shown in Fig 5 (5 and 6) 

(The above description is a modification of that previously described by 
the author m Surgery , Gynecology and Obstetrics, May, 1912, pp. 494 to 505 ) 
Results of the operations are shown m Figs 25, 26, 27 and 28 

Now we are in a position to trace step by step the operative procedures 
required to restore the jaws, hp and palate as closely as possible to their 
normal state 

For many years it has been my aim to finish the work at as early an age 
as possible, because I felt sure that the chances of normal speech would be 
favored if the palate could be closed before the child learned how to talk It 
has been my custom for many years to operate on the lip and alveolar border 
as soon after birth as possible I have postponed the operation on the palate 
to a much later date for two reasons First, because very early operations 
on the palate are attended by a high mortality, and secondly, because the 
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operation is easier to perform when the baby is older After the age of six 
months most well-nounshed babies are strong enough to undergo palate 
operations and there is comparatively little danger to life if the opera- 
tions are short in duration and attended by shght loss of blood In 
one case of unilateral complete cleft of the lip, associated with cleft of the 
alveolar border and complete cleft of the palate, repair of lip and palate was 
completed when the baby was five months old This is the earliest date 
m my series (Case II, J H Second alternative) The next earliest case was 
six months old at the time of the operation on the palate (Case I, M R First 
alternative) Both were favorable cases The babies were exceptionally 
robust and the clefts were narrow In the great majority of cases we are 
fortunate if we can complete the closure of the palate before the child 
begins to talk Even under the most favorable conditions, for one reason 
'or another, the babies will be a year or eighteen months old before the work 
can be completed Double hare-lip, associated with complete cleft of the 

TABLE 


Operation 

First alternative 

Second alternative 

Third alternative 

Fourth alternative 

First 

Lip and alveolar 
border 

Lip, alveolar bor- 
der and anterior 
part of palate 

Alveolar border 
and anterior 
part of palate 

Alveolar border 

Second 

Palate 

Complete at one 
sitting (rare) or 
anterior part 
only 

Palate 

Posterior part 

Lip 

Lip 

Third 

Palate 

Posterior part 


Palate 

Posterior part 

Palate 

Complete at one 
sitting (lare) 
or anterior part 
only 

Fourth 




Palate 

! Posterior part 


alveolar border and complete cleft of the palate, stands in a class by itself, 
and complete closure of these palates is rarely possible before the end of 
the second year 

The types of deformity described previously will now be taken in order 
and each stage of the reconstructive process taken up step by step 

Type I — Complete unilateral hare-lip, unilateral cleft of the alveolar 
border and complete cleft of the hard and soft palate 
Occasionally when the cleft is narrow reconstruction can be completed 
in two stages Usually three operations are needed and m a few cases four 
Each case is a law unto itself The sequence of the operative stages is 
determined by the nature of the first operation and the extent of reconstruc- 
tion accomplished at this time The attached table shows m a graphic man- 
ner the complete dependence of each subsequent operation on the first It 
is an accurate mirror of my own practice In the text the scheme will be 
followed as closely as possible 
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In my earlier work I followed the operative sequence given in the " first 
alte\ native ” and found that the results were very satisfactory. There was, 
however, one serious objection In the second operation it was very difficult 
to repair the extreme anterior end of the cleft in the hard palate, and as a 
result a small opening persisted that was very hard to close This led us to 
try the “second alternative,” m which we were ambitious enough to try 
to repair alveolar border, anterior part of hard palate and Up m one sitting 
We found that the results were satisfactory and that the palate cou’d be 
closed subsequently m one operation Unfortunately, the operation was 
followed by severe shock and was unsafe unless the baby was unusually well 
nourished and robust This led us to employ the " third alternative” m 
which alveolar border and anterior part of palate were repaired at the first 
operation and the lip and posterior part of the palate at later and separate 
operations As our experience grows we are gradually adopting this pro- 
cedure as the one of choice, reserving the first alternative to those cases 
where we wish to gratify the desire of the parents to have the lip closed as 
soon as possible The “ fourth alternative ” is rarely employed in unilateral 
clefts of the alveolar border It is reserved almost exclusively for bilateral 
clefts of Type II. 

We shall now proceed to describe step by step the operations included 
under the heading of the “ first alternative ” 

First Alternative 

FIRST OPERATION — REPAIR Or ALVEOLAR BORDER OF LIP 

The first step is to separate the lips and cheek from the underlying maxilla; 
over the greater part of their outer surface Bleeding will be slight if the soft 
parts are pushed from the bones by sponge pressure after the mucous membrane is 
divided Then the maxillae are pushed together by thumb pressure exerted on 
the prominent maxillary process Referring to Fig 6, pressure is applied to the 
body of the maxilla m the direction of the arrow and the bone is pushed over until 
the distance AA' is reduced to its proper corrected length The line of pressure 
is changed, passing forward gradually toward the point B, until the ends of the 
alveolar margins B and B' are brought into contact Care must be taken to 
mold the body of the jaw and not the alveolar processes, otherwise they may bend 
inward and the body of the jaw may remain in its original position The mold- 
ing must be done thoroughly and we must not desist until most of the resiliency 
of the jaw has been overcome and the points B and B' show little tendency to 
spring apart In children over three months of age digital molding alone may 
be impossible and it may be necessary first to divide the body of the jaw by a 
transverse cut either by a knife or by a chisel The line of incision in the bone 
should be just below the malar buttress of the maxilla and it must always be above 
the sockets of the teeth Afterwards the parts are molded and brought together 
Molding of the smaller side of the maxilla is seldom necessary because its lateral 
displacement is slight The coapted maxilla are now fastened together For 
several years I have been using kangaroo tendon to hold the bones 'in place The 
mucous membrane is removed from the ends of the alveolar borders at B and B' 

In doing this thoroughly we sometimes open the socket of a tooth, which necessi- 
tates its removal A drill is passed through the body of each maxilla, entering 
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on its outer surface above the sockets of the teeth and well behind the pyriform 
aperture of the nose It enters the nasal cavity above the horizontal palatal 
plate Along the track of the drill an Emmet needle is passed carrying a silk 
thread, which is used in turn to pull a strong strand of kangaroo tendon along the 
track The maxillae are finally brought close together and the tendon knotted m 
front If care is taken perfect approximation is secured At this stage of the 
operation it will be found that the nose is straightened, the pyriform aperture of 
nose restored and the sides of the alveolar border approximated The margins 
of the cleft in the lip now lie quite close to one another If the child’s condition 
is good it is our custom to repair the lip at once The edges of the cleft are 
pared and the operation is completed according to the technic described previously 

The results following the use of kangaroo tendon have been very satis- 
factory It has failed me m one case only, and the reasons for this were 
probably twofold, vtz , (i) inadequate molding of the maxillse, (2) the use of 
a strand of tendon too thin to stand the strain It is absolutely necessary 
to mold until the resilience of the bone is completely overcome, otherwise the 
kangaroo tendon wall not stand the strain If resilience cannot be destroyed 
it is far safer to fasten the bones together with silver wire, either with or 
without the use of lead plates As a matter of fact, the only reason for using 
kangaroo tendon is that it enables us to close the lip at the same sitting with- 
out the worry of contemplating the subsequent removal of a silver wire from 
underneath the freshly united lip In all two-stage operations on the alveolar 
border and lip silver wire is preferable and safer 

SECOND OPERATION — REPAIR OF THE PALATE 

We allow a period of from four to six months to elapse between the opera- 
tion on the hp and alveolar border and that on the palate At this time we find 
that the palate is fairly accessible and that the lip will stretch to any reasonable 
extent In favorable cases the palate can be repaired in one sitting In the great 
majority two separate operations are required 

1 Complete repair in one sitting 

A tension stitch is passed on each side through the whole thickness of the 
anterior part of the soft palate These stitches are retained until both soft and 
hard palates are completely mobilized They are used exclusively as tractors and 
their employment reduces the handling and injury of the palate to a minimum 
The mucoperiosteum of the hard palate is now divided down to bone by an incision 
(Langenbeck’s) close to and parallel with the alveolar border The incision 
should be about a centimetre m length and should not endanger either the anterior 
or posterior palatine arteries Through this incision the mu cope no steal layer 
is separated by an elevator from the bony palatal plate over its whole area of 
attachment, from front to back and from the alveolar margin to the edge 
of the cleft The separation from the edge of the cleft can usually be done by 
the elevator, aided~by occasional snips from sharply curved scissors On the side 
of the maxilla to which the septum is attached care must be taken to avoid 
separating the mucous membrane from the side of the septum unless it is the 
intention to use it as a flap A lateral incision through the septal and palatal 
union from front to back can be made with a flat curved knife and this will facili- 
tate the elevation of the palatal flap on this side Next the attachment of soft 
palate to the posterior border of hard palate is divided This (palatal apo- 
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neurosis) can be divided best by pulling on the tension stitch, elevating the soft 
palate and cutting the resisting tissue with curved scissors At this stage both 
soft and hard palate can be lifted towards the operator, and if the separation is 
adequate the flap will lie horizontal in the mouth The same procedure is re- 
peated on the opposite side Too much emphasis cannot be laid on the importance 
of doing this part of the operation thoroughly No important blood-vessel is 
imperilled if the directions are followed as described above At this stage, if the 
cleft is very narrow, the edges of the palatal flaps can often be brought together 
without tension , and after being pared they can be fastened together by a special 
technic (Brophy’s plates) with good prospects of primary union (The essential 
features of Brophy’s method are the following Two silver wire sutures are 
passed through the whole thickness of the soft palate on each side, penetrating it 
near its lateral attachment The ends of these wires are passed through holes 
punched in an oblong-shaped lead plate which is trimmed to fit the case The 
plate rests on each side on the fleshy part of the velum internal to the hamular 
i process The edges of the cleft are pared and united by sutures from end to end 
Finally the lead plates are adjusted and the silver wires tightened and knotted 
on each side Great care must be taken to secure the right degree of tension on 
the plates If this method can be carried out, the functional results are much 
superior to those obtained by the methods to be described later, because the soft 
palate sustains no injury Whenever possible Brophy’s method should be used 
Unfortunately in very young babies conditions are rarely favorable and we are 
forced to secure complete relaxation by division of the soft tissues We never 
hesitate, however, to use metal plates whenever there is any tension on the flaps ) 
In wider clefts the edges of the palatal flaps cannot be approximated at this 
stage without tension, and at any hazard this must be avoided lension can be 
lessened by increasing the length of the lateral incision It can be carried for- 
ward a considerable distance without cutting the anterior palatine artery, and, 
if care is taken to keep very close to the alveolar margin of the jaw and follow 
its posterior curve accurately, it can be carried backward as far as the level of 
the hamular process without danger of wounding the descending palatine artery 
It is our custom to carry the incision around the posterior margin of the alveolus 
in a short hook, and then to cut backwards, through mucous membrane only, 
towards the middle of the tonsil along a line just lateral to the hamular process 
The edges of the incision in the mucous membrane gape widely and the palate 
can be dislocated bodily from the maxilla towards the median line without cut- 
ting any of its muscles If further liberation is necessary division of some of 
the muscles of the soft palate is unavoidable We believe that division of the 
muscles on the anterior surface of the palate is wrong in principle because there 
is serious risk of wounding the radiating branches of the descending palatine 
artery if the buccal surface of the palate is incised The palatal muscles on the 
posterior or cranial surface of the velum can be divided without this risk We 
have found that division of the palato-pharyngeus and levator palati produces 
complete relaxation They can be divided safely in the following manner If 
the soft palate is elevated by the tension stitch both palato-pharyngeus and levator 
palati muscles can be brought into view (Figs 15 and 16) The palato- 
pharyngeus muscle and the mucous membrane covering it are divided with 
scissors at a point just behind the middle of the tonsil By cutting deeply into 
the lateral wall of the nasal passage with the scissors along a line drawn from 
the divided palato-pharyngeus to a point just buccal to the orifice of the Eustachian 
tube the levator palati will be divided Vigorous elevation of the velum by the 
tension stitch will put this muscle on the stretch and it will produce a marked 
elevation under the mucous membrane Paring of the edges of the flaps is the 
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next stage In the hard palate this is unnecessary if mattress sutures are used , 
m the soft palate it must be done thoroughly and with the greatest care The 
mucous membrane must be removed in a single complete strip to avoid leaving 
small islands behind On each side the soft palate is transfixed by a cataract 
knife and a thin strip of mucous membrane is removed from its free edge extend- 
ing from the tip of the uvula as far forward as the junction of soft and hard palate 

The last stage is the passing of the sutures It is often convenient to secure 
control of each side of the palate by means of tension stitches Usually we insert 
three on each side, one in front, another at the junction of hard and soft palate 
and a third through the thickness of soft palate lateral to the uvula Blair prefers 
to handle the palate by means of a tenaculum made by fixing the broken point of 
a sewing needle in the jaws of a pair of forcipressure forceps The first suture 
is passed through both edges of the cleft at the junction of hard and soft palate 
This is not tied but is merely used to lift up the flaps and to secure accurate 
spacing of the rest of the sutures The sutures are now passed systematically 
from before backwards Each stitch is of «the mattress type, inserted in such a 
manner as to avoid strangulating the blood supply to the edges of the flap (vertical 
mattress stitch, see Fig 14) Three or four stitches may be required in the hard 
palate When tied the raw (upper or cranial) surfaces of the flaps are opposed 
to one another and the edges of the flaps are turned out like the flange in a water 
pipe Similar stitches are passed in the soft palate, care being taken not to pene- 
trate through mucous membrane on its cranial surface By proceeding systemati- 
cally from before backwards, and using the last stitch passed as a tractor to hold 
up the flaps while the next stitch is inserted, little trouble is experienced in placing 
the sutures in good position All the stitches are of the mattress variety except 
those in the uvula, which are of the ordinary through-and-through variety The 
suture material varies For the mattress stitches we have lately been using 
carefully selected fine silkworm gut For the other stitches we use horsehair 
or fine silk 

In Fig 1 7 the steps of a palate operation, which was completed in one sitting, 
are shown Reconstruction of lip, alveolar border and palate was finished at the 
age of six months At the first operation lip and alveolar border were repaired 
At the second operation both hard and soft palate were repaired 

2 Repair in two sittings Cases requiring the two-stage operation must be 
picked with the greatest care They bristle with possibilities of failure, and if an 
unsuccessful operation is attended by sloughing of the flaps subsequent reconstruc- 
tion may be impossible 

It is a generally accepted fact that a cleft will become proportionally narrower 
and that the area of available flap will increase as time passes Many cases with 
wide clefts and high palatal plates which are quite moperble in the first year of life 
pass into the operable class at the end of the second year Therefore it is wise 
to wait until measurements of the available tissue show that the operation can be 
undertaken with a reasonable prospect of success In these cases it is better to 
divide the operation into two stages, first closing the hard palate and later the soft 
It is impossible to lay down hard and fast rules of procedure because each case 
must be judged on its own merits It is better to attempt too little rather than too 
much and to be content with closing the anterior part of the cleft without inflicting 
any injury on the velum, because if the velum is rendered hard and cicatricial, the 
last stage of the operation on the soft palate will be made very difficult and primary 
union problematical 

The steps of the first stage of the operation are essentially the same as those 
previously described We always use the liberating side incisions (Langenbeck) 
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and lift the mucoperiosteal flaps from the underlying bone very thoroughly The 
palatal aponeurosis is divided and each flap is then freed Of recent years we 
have made it a point to secure a flap from the side of the septum as shown in 
Figs 18 and 19 By this means the area of available flap has been increased 
materially The edges of the two flaps are approximated and united by vertical 
mattress sutures as described previously The sutures pass backward only as 
far as the junction of hard and soft palate The velum is not encroached on in 
the slightest degree As a rule union is sure and firm The stitches very rarely 
cut out At the worst, the hind stitch may give way 

The second stage is performed two or three months later It is carried out 
in every detail as described previously We find it necessary to make large, 
liberating side incisions along the old tracks and through these the muco- 
periosteum of the reformed hard palate is lifted up once again from its bony 
attachment and the palatal aponeurosis divided on each side Not infrequently 
the side incisions are carried very far back and curved around the posterior 
end of the alveolar border At any hazard both hard and soft palate must be 
lifted up from its bed until it hangs free Finally the levator palati and palato- 
pharyngeus are divided and tension on the soft palate relieved, after which the 
edges of the cleft are denuded and the sutures inserted “secundum artem ” 

Figs 18 and 19 with the legends attached are typical examples of cases 
operated on by the “ first alternative ” followed by two-stage operations on 
the palate They are particularly instructive because each one was left with 
a small hole m the front of the palate just behind the alveolar border This 
was closed in Fig 19, by means of a tongue-flap sliding operation Final 
closure of these small holes in front was so troublesome that we cast about 
for means to avoid the complication In our first attempts the lip and alveolar 
border were repaired, and the anterior part of the cleft closed at the same 
sitting by elevating and sliding across the gap small mucoperiosteal flaps taken 
from the palatal plates Such a case is shown in Fig 20 Suture and adjust- 
ment of the flaps was very difficult and subsequent elevation of the muco- 
periosteal layer m the later palate operations doubly so Eventually we were 
led to use the mucous membrane of the septum m the flap and to formulate 
the sequence of operations comprised under the “ second alternative ” 

Second Alternative 

In this the first operation aims to mold the jaws, suture the alveolar 
border, repair the anterior part of the palate and close the lip in one 
sitting At a subsequent sitting the remainder of the palate is repaired 
The first case on which this procedure was tried was singularly successful 
The first operation was followed by very little shock and the results were 
so satisfactory that reconstruction was completed at the age of five months 
Fig. 21 shows the palatal procedures used in this case In another case, 
shown m Fig 22, the operation was successful, apart from a slight failure 
of union at the junction of hard and soft palate, which necessitated a third 
operation for its repair 
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The details of the method are as follows Before the jaws are molded, while 
the cleft is still wide open, a rectangular flap is reflected from the septum, down- 
ward to the margin where the palatal and septal mucosa unite To secure 
freedom of this flap the mucoperiosteum is detached over a narrow area from the 
under surface of the contiguous palatal plate along the whole line of the septal 
attachment This flap is carefully held up with tension stitches to avoid bruising 
On the other side of the cleft the edge of the mucoperiostium of the hard palate 
is raised up along the whole length of its free margin and separated from the 
palatal plate until its deep raw surface is freely exposed Langenbeck’s incisions 
are used on each side Tension stitches are used to hold the edges of this flap 
The jaws are now molded, approximated, and the kangaroo tendon suture passed 
but not tied The edges of the alveolar margin are then pared At this stage the 
raw surfaces of the palatal flaps are approximated and vertical mattress stitches 
of silkworm gut are inserted If the flaps are long enough the stitches can be tied 
at once without danger If, however, there is any tension, the tying of the stitches 
must be left until the last stage of the operation Next the alveolar borders are 
approximated, the kangaroo tendon tied, and Anally the palatal stitches are tied 

Our subsequent experiences with the procedure showed that the first 
operation is attended with serious shock In one baby, death undoubtedly 
resulted from a miscalculation of the seriousness of the procedure We, 
therefore, at the present time perform it only in babies who are exceptionally 
well nourished and robust 


Third Alternative 

Gradually we are coming to the conclusion that the sequence of opera- 
tions comprised in the “ third alternative ” offers the greatest degree of 
safety and enables us to secure the best cosmetic results The only draw- 
back is a sentimental one, m that we postpone the repair of the lip to 
the second operation and so prolong the suspense of the parents , otherwise, 
we divide the stages in an ideal manner and secure the most satisfactory 
reconstruction At the first operation we repair the alveolar border, mold 
the jaws and repair the anterior part of the palate The jaws are held 
together with silver wire (preferably) or kangaroo tendon Brophy's side 
plates are used only m cases where molding is difficult and the resilience of 
the jaws cannot be overcome completely The wires and plates are removed 
at the end of two weeks and the raw surfaces allowed to heal up completely 
before the second operation on the lip is performed Four to six months 
after the lip has been repaired the posterior part of the palate is repaired 
“ secundum artem ” 


Fourth Alternative 

Practically no cases of Type i in babies should be treated by sequence 
comprised under the " fourth alternative ” A few neglected cases m adults 
would necessarily fall m this category As stated before, the sequence be- 
comes necessary in treating cases of Type II, which comprise bilateral clefts 
of the alveolar margin and complete cleft of the palate 
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Type II — Bilatetal complete haie-ltp , bilateral cleft of the alveolar bor- 
der, complete cleft of the palate 

We have previously described the type of plastic operation that gives 
uniformly good results in cases of complete double hare-lip Before this 
operation is undertaken it is necessary to correct the forward projection of 
the premaxilla and to place it m proper position between the anterior ends 
of the maxillae The outward displacement of the maxillary processes is first 
corrected By thumb pressure aided by division of the bone by a chisel or 
knife, as may be necessary, the maxillae are pushed towards the middle line 
until they are approximated to the right degree as verified by measurements 
with calipers The premaxilla is then forced backwards until it lies between 
and a little m front of their antenor horns Removal of a wedge-shaped 
portion of the septum allows the bone to slip backwards smoothly Care 
must be taken not to jam the premaxilla too far back between the ends of 
the maxilla It must always he a little in front of the projecting edges of 
the latter bones If placed too far back, the profile view of the upper lip 
will be ugly and flattened When these preliminaries are completed, the 
mucous membrane is removed from the margins of the cleft on the front of 
the maxillse and from the contiguous sides of the premaxilla Finally the 
maxillse and premaxilla are firmly united by strong silver wire sutures fas- 
tened over lead plates placed on the sides of the maxillse, according to the 
method of Brophy It is better not to attempt to close the cleft in the lip at 
this time because it is essential that this stage of the operation should succeed 
In three or four weeks the silver wires and lead plates can be removed, and 
as soon as the gums have healed completely and 1 the mouth is surgically clean, 
the lip can be repaired At the second operation the lip is repaired “ secun- 
dum artem ” We invariably use the method described earlier in this paper 
The appearance of a double hare-lip immediately after the operation is never 
as satisfactory as that of a single lip The nostrils are frequently unsightly, 
the openings of the nares look forwards instead of downwards, and the tip of 
the nose is often puckered downwards by the short columella As time 
passes these ugly features get smoothed out in a remarkable manner A 
period of six months is allowed to pass before any operation on the palate 
is attempted Careful measurements are made of the width of the cleft and 
of the amount of tissue available for flaps, and a judicial estimate made as 
to the possibilities of a successful plastic operation If there is the slightest 
deficiency in the area of available flap, the operation must be postponed 
without hesitation However anxious we may be to close the palate before 
the child learns how to talk, it is far better to wait, rather than run the risk 
of failure As time passes we find that the picture changes The cleft gets 
narrower, the distance between the alveolar borders decreases and the area 
of mucoperiosteum on the palatal plates increases considerably The fol- 
lowing observations taken on one of our cases corroborate these statements 
in every particular Reference to Figs 9, 10, 11 and 12 will explain the text 
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viously described under Type II At the first stage the hard palate is 
repaired by sliding a tongue flap across the gap and uniting it to the edge 
of the opposite flap which has been raised by the Langenbeck method The 
operation is confined entirely to the hard palate A few months afterwards, 
when the flaps forming the hard palate are thoroughly vascularized and 
consolidated, the second stage is undertaken and the remainder of the palate 
repaired “ secundum artem ” Fig 24 represents an example of this type, 
in which complete repair of a very wide cleft was obtained in two operations 
according to the method described 

The following abstract of cases has been prepared to illustrate the nature 
and sequence of operations on the palate They have been arranged to fit in 
with the scheme embodied in the table of sequences as First, Second, Third 
or Fourth alternatives We have purposely omitted reports of cases falling 
under the third alternative because the true value of this sequence is still 
“sub judice” We are enthusiastic over the results obtained, but at the 
present time are not prepared to recommend it unreservedly 

First Alternative 

Case I — MR, aged six weeks Right complete harelip, cleft of the alveolar 
border , complete cleft of hard and soft palate 

Fust operation July 17, 1918 Repair of lip, molding of maxillae, repair of 
alveolar border, suture with kangaroo tendon Result perfect primary union 
Second operation (Fig 17,) aged six months, December 11, 1918 Repair 
of whole length of palate , Langenbeck’s side incisions , silver wire tension stitches 
fastened over metal plates Mattress sutures of silver wire and horsehair, 
Result primary union A very small opening was left in front just behind the 
alveolar border (December 27th the right nostril which was too large was nar- 
rowed by a plastic operation ) 

Case II — F C , aged three months Left complete harelip, cleft of the 
alveolar border, complete cleft of hard and soft palate 

First operation December 10, 1918 Repair of the lip, molding of the maxil- 
lae, repair of the alveolar border, suture of the maxillae with kangaroo tendon 
Result Primary union 

Second operation June 28, 1919 Aged ten months Hard palate repaired 
by taking a flap from the side of the septum Langenbeck’s side incisions used 
Mattress sutures of silver wire and silk Result, primary union A small hole per- 
sisted in front just behind the aheolar border (See Fig 18 First palate operation) 
Third operation November 4, 1919 Repair of the posterior part of the 
palate Small hole in the anterior part of the palate almost imperceptible Langen- 
beck’s side incisions carried far back Mattress sutures of silver wire and silk- 
worm gut Result primary union (See Fig 18 Second palate operation) 

Case III — J C , aged one month Right complete harelip , cleft of the 
alveolar border, complete cleft of hard and soft palate 

First operation March 13, 1919 Repair of the lip, molding of the maxillae, 
repair of the alveolar border, suture with kangaroo tendon Result pri- 
mary union 

Second operation Aged four months June 6, 1919 Hard palate closed 
by using a flap taken from the septum Langenbeck’s side incisions employed 
Result good Union complete along greater part of length of hard palate A 
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small hole persisted in front just behind the alveolar border (Fig 19 First 
palate operation) 

Third operation Aged eight months October 23, 19x9 Repair of posterior 
part of hard and whole of soft palate Langenbeck's side incisions No attempt 
made to close hole in front just behind alveolar border Result complete healing 
(Fig 19 Second palate operation) 

Fourth operation Aged one year February 25, 1920 Repair of hole in 
anterior part of the hard palate Langenbeck’s side incisions and complete separa- 
tion of flap A which was made to slide over to the right Result complete heal- 
ing (Fig 19 Third palate operation) 

Second Alternative 

Case I — EB, aged seven months Left complete harelip, cleft of the 
alveolar border, complete cleft of hard and soft palate 

First operation July 18, 1919 Repair of lip, molding of maxillse after chisel- 
ling through malar buttresses, repair of alveolar border, suture of maxillae 
with kangaroo tendon Repair of extreme anterior end of hard palate 
after liberation of flaps by small side incisions Result primary healing (Fig 
20 First operation) 

Second operation Aged ten months November 11, 1919 Repair of whole 
length of hard palate by using septal flap and making Langenbeck’s side incisions 
Result failure of union caused by sloughing of edge of the flap on the left side 
(Fig 20 Second operation) 

Thud operation postponed until baby was two years old November 22, 1920 
Repair of hard and soft palate at one sitting Langenbeck’s side incisions used 
Result excellent Primary union (Fig 20 Third operation ) 

Note— In this case the attempt to close the anterior part of the palate at 
the first sitting was successful as far as it went We succeeded, however, in 
closing only a very short length and did not use a septal flap In the second opera- 
tion the cleft was so wide that a septal flap was needed The operation was very 
difficult The result was that most of the line of union failed to heal We never 
repeated the technique of the first operation In subsequent operations we always 
used a septal flap The case may be considered as a transition from the first to 
the second alternative 

Case II — J H , aged one month Right complete harelip, cleft of the alveolar 
border, complete cleft of hard and soft palate 

First operation March 31, 1920 Repair of lip, molding of maxillae 
repair of anterior part of palate by a septal flap Result excellent, primary 
union (Fig 21 First operation) 

Second operation July 28, 1920, aged five months Repair of posterior part of 
the palate, Langenbeck’s side incisions Double silver wire tension stitches 
fastened over buttons Suture of silver wire and horsehair Result primary 
union Complete repair (Fig 21 Second operation) 

Case III — F N , aged six weeks Right complete harelip , cleft of the 
alveolar border , complete cleft of hard and soft palate 

First operation March 17, 1920 Repair of lip, molding of maxillae , repair 
of alveolar border, suture of maxillae by kangaroo tendon, closure of front part 
of cleft in hard palate by means of a septal flap Result primary healing (Fig 
22 First operation) 

Second operation Aged six months, July 10, 1920 Repair of posterior part 
of palate, cleft very wide, area of velum very narrow Langenbeck’s side inci- 
sion carried far back, especially on right side where it encircled posterior border 
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of alveolus Result failure of union at junction of hard and soft palate Side 
of velum united (Fig 22 Second operation) 

Third operation Aged ten months November 4, 1920 Condition as follows 
Two holes present, one anterior showed as a median slit occupying posterior 
quarter of hard palate, the other laterally placed at junction of hard and soft 
palate (Fig 22 Third operation) Palate closed after being liberated thoroughly 
by incision shown by dotted lines The rectangular piece outlined by the dotted 
line was excised and the raw edges united by four silver wire sutures 

Fourth Alternative 

Case I — M F , aged five months Complete bilateral harelip and complete 
cleft of the palate, vomer free, very prominent premaxilla (For sketch of cast 
of palate, see Fig 9) 

First operation November 19, 1918 Molding of maxillae and replacement 
of premaxilla after excision of a triangular piece from the septum Silver wires 
and plates used according to Brophy’s technique Result good 

Second operation December 12, 1918 Repair of double harelip according to 
method described previously Result primary union lip excellent On May 1st, 
1919, a mold of the palate was taken, a sketch of which is shown in Fig 11 

Third operation June 1, 1920 The anterior part of the palate was closed by 
a modification of Langenbeck’s operation A tongue shaped flap was lifted up 
from the left side and dissected up as far back as the junction of hard and soft 
palate On the right side the flap was lifted up as in Langenbeck’s procedure, the 
free edge being lifted up very carefully along the whole length of hard palate 
After sliding the tongue flap across the cleft the edges were fastened together 
with mattress stitches Result primary union (See Fig 23 First palate operation ) 
Fourth operation April 14, 1921 (Refer to Fig 12, a sketch of a plaster 
mold) Repair of posterior part of palate Langenbeck’s liberating side incisions 
carried backwards and curved around the posterior end of the alveolar ridge, 
incision through mucous membrane carried from bend of curve towards tonsil 
Liberation of hard palate from bone, division of palato-pharyngeus and levator 
palati muscles Silver wire tension stitches fastened over metal plates, mattress 
sutures of silkworm gut Result primary union (See Fig 23 Second palate 
operation , and Fig 12, a sketch of a plaster mold of reconstructed palate ) 

Case II — R.H McM aged eleven days Double harelip , alveolar border 
grooved but not cleft, complete cleft of palate behind alveolar border Septum 
free Cleft unusually wide along its whole length Lip repaired at once June 
26, 1919 Result good 

Second operation on anterior part of palate March 23, 1920 On right side 
of palate mucoperiosteal flap elevated through a long Langenbeck side incision 
On left side mucoperiosteal flap lifted up from bone like a tongue and separated 
from the posterior margin of bony palate The tongue flap was carried sideways 
across the cleft and its free edge united by mattress sutures with that of the 
opposite side No attempt was made to close the posterior end of the cleft 
Result primary union along the whole length of repair (Fig 24 First 
palate operation ) 

Third operation March, 1921 At this time a very small hole was present just 
behind the alveolar border Behind this the hard palate was firmly united to a 
point on a line of junction of hard and soft palate Liberating side incisions 
carried well backwards around the posterior ends of the alveolar margins 
Division of palato-pharyngeus and levator palati muscles Cleft was very wide 
and palate had to be loosened very extensively Suture with silkworm gut mattress 
stitches Result primary union (Fig 24 Second palate operation ) 
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Fig i —Life sized sketch of a plaster mold of the palatal surface of the maxillary plates of a case of unilateral 
cleft of the alveolar border and complete cleft of the palate The letter E is placed on the right maxillary 
plate to which septum and premaxilla are attached The letters A B and C refer to points on the alveolar 
border which are described in the text The cross is placed over the hamular process The arrow shows the 
direction in which the larger plate is forced outwards by the tongue thrust 



Fig 2 A — shows photographs of the head of a seven months feetus m which a complete cleft of the lip 
alveolar border and palate was present On the right the external appearance of the flaring nostril and the 
cleft m the hp are well depicted The tongue and alveolar margin of the mandible stand out m relief On 
the left we see a coronal section of the face passing through the middle of the palate The anatomical fea- 
tures of both photographs are emphasized and labelled accurately in Fig 2 B 



Fig 2 B — Drawing of previous figures to show the exact relations of the palatal plates to one another and 
the exact boundaries of the cleft The site of fusion of left palatal plate and septum is indicated by an 
acute bend The lower part of the septum is bent like a hockey stick Both palatal plates have been pushed 
into a vertical position The free edge of the right palatal plate (left sn the figure; is considerably higher 
than that of the left The alveolar border of each maxillary process lies outside that of the mandible Under 
normal conditions the ah eolar border of the mandible should he a little outside that of the maxilla The 
tongue occupied the space between the separated maxillae The apex of the triangular-shaped section was 
placed between the edge of the left maxillarv plate and septum 




OPERATIONS FOR HARE-LIP AND CLEFT PALATE 



Fig 3 — A drawing of a coronal section of the face of a normal foetus at term The palatal plates and septum 
have united Note the shape of the tongue molded to the normal palatal arch The alveolar border of 
maxilla and mandible articulate with each other accurately on the left side On the right that of the maxilla 
is slightly outside the alveolar border of the mandible 




A B 

Fig 4, — The figures show in the hp and nostril the lines of fusion of maxillae and premaxilla which is empha- 
sized by the dotted lme The nng of the nostril is completed below by the fusion of external and internal 
nasal processes This is indicated in A by a triangular area bounded by black dots In B an example of 
incomplete hare-lip is shown, in which the margin of the nostril is intact the lower part being formed by 

the external nasal process 


415 



JAMES E THOMPSON 





S 6 

Fjg s — -The numbers 123 and 4 illustrate the method employed in operating on single hare-hp The 
measurement Y Z in No 1 determines the depth of the hp In planning the incision the point A is placed on 
the margin of the nostril B is at the mucocutaneous junction and C is on the free margin of the lip A 7 B 7 
and C ' are similar points on the opposite side of the cleft The distance A B is made equal to Y Z The dis 
tance B C is a little greater than the shortest depth of the mucocutaneous margin The distance A B = A 7 B 7 
and B C— B 7 C 7 No 3 shows the result when the edges of the incision are brought together preparatory to 
suture No 4 is an example of a cleft with widely divergent sides and irregular depth of mucocutaneous mar- 
gin It brings out the irregular direction of the incisions required to secure accurate coaptation In the num- 
bers S and 6 the steps of the operation used in double hare lip are shown The diagrams are self-explanatory 
The distance A B which determines the depth of the lip is more or less arbitrary It is usually obtained by 
drawing a line across the cleft with a probe bent to represent the repaired lip and dropping a perpendicular 
to this line from the coapted margins of the nostril A and E 


Fig 6 


£ 



Fig 7 



M^Cluye 


Fig 6 — Life sized tracing of a plaster mold of a case of complete unilateral hare-lip cleft of the alveolar 
border and complete cleft of the palate The lettering is identical with that used m Fig 1 The arrow 
represents the direction of pressure in molding the maxilla? 


Fig 7 — Same case as Fig 6 


Tracing of a mold taken some months after repair of the lip alveolar border 
and anterior part of the palate 
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Fig 9 



Fig 9 — We sized tracing of a plaster mold of a case of double complete hare-lip, double cleft of the alveolar 
border and complete cleft of the palate All the features are described in the text The arrows show the 
direction of pressure in molding the maxill© in the first operation 


Fig ii 


Fig io 
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Fig io — Outline sketch of superimposed aheolar borders of maxilla-, premaxillse and mandible of Fig 9, 

to show their articulation 

Fig ii — Same case as Fig 9, showing a sketch of a mold of the palate taken after the jaws had been molded 
This case was taken six months after the operation on the alveolar border 
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Fig 12 — Same case as Fig 9 showing sketches of molds of the palate in the various stages of repair On the 
left the result of the operation for repair of the anterior part of the palate On the right the result of a sub- 
sequent operation for the repairs of the posterior part of the palate is shown The steps of these operations 

are depicted in detail in Fig 23 



Fig 13 — Life sized tracing of a plaster mold of a case of complete cleft of the palate associated with intact 
alveolar margin and lip Note the very wide cleft with vertical lateral palatal plates The anterior end of 
the cleft is very wide and rounded The septum hangs free 
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Palato plossus 



Uxula 


Palato pha?>n gcus 


Levator palati 


Eustachian tube 
Internal pterygoid plate 


Fig 15 — Original diagram of the soft palate showing the position of the paIato-phar> ngeus 
and levator palati muscles The dotted line indicates the position of the incision through the mu- 
cous membrane to relieve tension 



Pal at o glossus 


Pal a to phar> ngeus 


Lev ator palati 

M Internal ptcijgoid 
Tensor palati 

Eustachian tube 
Internal pterygoid plate 


Fig 16 — Dissection of the specimen from w hich Fig 15 was drawn showing the muscles The 
labelling of the figure is explanatory 
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Hard Palate So-^t ^Palate 

Vertical traitress 1 Suture 

Fig 14 — Shows the method of passing the vertical mattress sutures In the upper figure the two upper 
stitches are tied very loosely, the lower one is not tied It is clear that stitches passed, in this manner can- 
not strangulate the blood supply to the edges of the flaps In the lower figures, we see cross sections of the 
stitches tied tight On the left the raw surfaces of the hard palate are seen to be held firmly together over a 
large area, and the edges turned out like the flanges of a water mam On the right the stitch is shown passing 
through mucosa on buccal surface of palate but not penetrating mucosa on cranial surface This technique 

is of the greatest value 



Fig 17 — Sketch of the palate operation in case of M R reported in text, repaired from end to end m one 
operation This case was reconstructed m two operations In the first the Up and alveolar border were 
repaired In the second the whole palate Repair was completed at the age of s x months On the left the 
position of the posterior palatine artery is shown m red coloring The relation of bangenbeck s liberating 
side incision to the artery is clearly brought out It is evident that the incision could be earned backwards 
around the posterior end of the alveolar process without injuring the arter> if due care were taken to keep 
close to the alveolus The cross is on the hamular process On the nght the palate is shown with all the 
sutures m place Small metal buttons with ware tension stitches are shown m the velum In this diagram 
and most of the subsequent ones the velum is drawn unnccessanly long 
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Fig 18 — Palate operations in case F C The first palate operation left a hole m front which is shown 
much reduced in sire at the time of the second operation An almost imperceptible hole still persists 




Fig 19 — Palate operations in case J C The first operation left a hole in front No attempt was made to 
repair this at the second operation when the posterior part of the palate was repaired successfully At the 
third operation the hole was closed by sliding a tongue flap across the gap from the right side of the palate 
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Operation 



Fig 22 — Palate operations in case F N At the first operation the lip, alveolar border and anterior part of 
the palate were repaired successfully At the second operation the posterior part of the palate was close d 
successfully, with the exception of a part m the middle where two small holes were left These were closed 
subsequently by a plastic procedure shown in the third operation This necessitated extensive liberation 
of the palate by Langenbeck s side incisions 
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Fig 33 — Palate operations in case M F This was a case of double hare-lip and complete cleft palate f The 
anterior part of the palate was closed by a tongue shaped flap Which was lifted up from the left palatal plate 
brought across the cleft and united with the edges of a flap lifted up by Langenbeck s method from the 
right palatal plate The result was a complete success A very small hole persisted tn front At the second 
palate operation extensive Langenbeck s incisions were used Both were curved around the posterior ends 
of the alveoli and earned backwards towards the base of the tongue Brophy s tension stitches land^metal 
buttons are shown m the soft palate The result was a success 
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Figs 25 and 26 — (D G) Case of double hare-lip and complete cleft palate sho^np res ah of lip 
operation descnbed in text The photograph of the repaired lip shows well formed nos'nls and a \c~y sat- 
isfactory _philtrum well supported by the premaxilla The lower part of the lip is rather tight and drawn 
This will be remedied when teeth appear m the p^emaxilla 



Fig 27 



Fig 28 



Figs 27 and 28 — (E B) Case of single harelip and complete cleft palate The photograph taken 
before operation shows the left flaring flattened nostril and marked deviation of the nose to the right In the 
photograph taken ten da\s after the operation at which time the jaws were molded and alveolar border 
repaired the nostril is of natural size and the nose is straight The red line of the lip has been restored and 
the lip is deep enough The depression on the left of the line of union on the lip margin is not a notch but is 
produced by a slight twnstmg of the lip near the angle of the mouth 
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Pig 24 — Palate operations m the case of H McM This was a case of double hare-hp with intact aheolar 
border The palate and septum are shown m the upper figures of the first palate operation The left 
maxillary palatal phte and septum had fused The tongue flap was taken from the left side The result 
was a success At the second operation extensive Langenbcck s incisions v\erc cmplo>ed, that on the nght 
curving around the posterior end of the aheolar border Result successful 
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FURTHER DATA CONCERNING THE EXPERIMENTAL 
PRODUCTION OF PANCREATITIS* 

By Edward Archibald, M D 
of Montreal, Canada 

ASSISTED BT 

E C Gibbons, Med , ’23 

The problem of the exact cause of pancreatitis and of the exact mode 
in which that cause works is still somewhat unclear As you know, there 
are three principal theories according to one the pancreatic lesion is caused 
by the entrance of bile into the pancreatic duct by reason of an obstruction, 
either stone, or shred of mucus, or spasm of the common duct sphincter, at 
the outlet of the common duct , according to the second, which in this country 
is associated particularly with the name of Deaver, the lesion is caused by 
an infection traveling from the inflamed gall-bladder along lymphatics to 
the head of the pancreas, and the third theory is that duodenal contents 
are forced into the common duct through the papilla, temporarily relaxed, 
and so into the pancreatic duct Of these theories "the first and the third 
may be considered as proved for a considerable proportion of the cases re- 
ported, at any rate of the acute cases , while the second is still under discus- 
sion, and in any event is hardly susceptible of absolute demonstration — it lacks 
as yet experimental proof, depends upon purely clinical inferences, and goes, 
on the whole, contrary to the rules of pathology 

It is true that the entrance of duodenal contents has also never been 
demonstrated by animal experimentation Nevertheless, the conclusion that 
pancreatitis is sometimes brought about m this way imposes itself I refei to 
cases m which postmortem dissection has shown that the pancreatic duct 
opened directly upon the mucous surface of the duodenum and not into the 
common 'duct, and to one or two rare cases m which there has been demon- 
strated localized pancreatitis of that part of the organ drained by the small 
duct of Santorini These conditions, however, are fulfilled but rarely, and 
most of our evidence, both clinical and experimental, goes to show that the 
entrance of bile into the pancreatic duct is by all odds the most frequent mode 
of causation This hypothesis has now got outside the bounds of mere theory 
and is widely accepted as being definitely proved 

I need not m this place recount the history of the clinical and experi- 
mental work which has been published in support of this proposition, but shall 
confine myself to recalling to your minds certain outstanding facts of the 
experimental work which has engaged my attention for the past few years, 
and which I presented before this Society two years ago It was proved that 
in cats, m which animals the anatomical relationships of the common and the 
pancreatic ducts resemble those present in the human much more exactly 

*Read before the American Surgical Association, June IS, 1921 
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than they do in other laboratory animals, it was possible to run a solution 
from the gall-bladder under a pressure of from 300 to 600 mm of water 
into the pancreas to such an extent that even the finer radicles between the 
acini were found filled with the solution In later experiments it was found 
possible in the same way to run bile, infected or not, solutions of bile salts, 
and mucm-free bile, from the gall-bladder into the panel eas with consequent 
production of various grades of pancreatitis from the least severe up to the 
acute hemorihagic form, with death inside an hour In all these cases the 
only obstruction possible lay in a resistance of the common duct sphincter 

From a consideration of these experimental facts and of clinical experi- 
ence it seemed justifiable to present the problem of the etiology of pan- 
creatitis in the following way “ The conditions for actual serious damage to 
be done in the pancreas must pretty certainly be three (1) a change m bile 
composition, increasing the proportion of bile salts, (2) undue resistance, 
perhaps often amounting to spasm, of the common duct sphincter, and (3) 
abnormal rise of pressure in the biliary system behind, either m the gall- 
bladder or in the common duct 1 

“ Our pioblem, therefore, is to discover in the facts of clinical experience 
circumstances fulfilling these postulates Here we come on to uncertain 
ground It is probable that hyperacidity may have a good deal to do with it 
Symptoms indicating hyperacidity are frequently found m the pievious his- 
tory of patients with pancreatitis (Egdahl, 14) Certainly the injection of 
hydrochloric acid into the duodenum or even into the stomach (Oddi) will 
cause a spasm of the sphincter In man we are still unacquainted, so far 
as I know, with the condition of the duodenal contents as regards the length 
of time which is necessary for neutralizing the acid chyme of the stomach 
In alcoholics, anyhow, and in patients who have duodenal ulcers, it would 
seem probable that the duodenal contents might remain acid for some time, 
and in these two classes pancreatitis is rather frequent One recalls in this 
connection three cases published by Dr William J Mayo, in which acute 
pancreatitis was piesent, without gall-stones anywhere, but with, in each 
instance, a duodenal ulcer situated close to the papilla, presumably caus- 
ing hyperacidity 

“ In the second place, that change in bile which results in a high concen- 
tration of bile salts and a diminution of bile mucin is probably brought about 
by the effect of gall-stones, especially when associated with inflammation 
In infected bile, it is pretty certainly not the bacteria acting in their infecting 
capacity that cause the pancreatic lesion, but rather the chemical change 
m the bile produced by the action of bacterial growth This at least was 
strongly suggested by the work of Flexner, of Carnot, Hlava, and others, 
and the present experiments, m which sterile bile and a solution of sodium 
taurocholate caused the lesion equally with infected bile, tend to confirm this 
view I am unacquainted with any work upon the chemical composition of 
infected bile, but it may be presumed that the action of bacteria is to pre- 
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cipitate the mucin of bile , and indeed we see the evidence of it in the shreds 
observed m the bile m cases of cholecystitis and cholangitis If this is the 
case, it is probable contrary to the assumption of Flexner, that the relative 
proportion of the bile salts is increased I may add that Doctor Harding, 
Associate Professor of Chemistry in McGill University, is beginning work 
along this line It must be pointed out, however, that the effect of bactena 
upon the bile seems to increase very greatly the destructive effect of that bile 
upon the pancreas, and while this is still probably due to some chemical 
change in the bile it seems likely that there come into play, m addition to the 
bile salts, new substances possessing necrosing properties 

“ It may be noted also that any obstruction in the cystic duct would prob- 
ably deprive the bile of a part of its mucin content normally provided by the 
gall-bladder mucosa, and in such cases, theoretically at least, the occurrence 
of a pancreatitis may be rendered more likely 

“ In the third place, the condition of increased pressure in the biliary 
system is presumably brought about partly by an increased resistance of the 
sphincter, set in motion by hyperacidity or by neighboring ulcers, partly by 
a sudden blocking of the cystic duct by stone or inflammation, and finally, 
perhaps, by any unusual increase in the amount of bile secreted by the liver 
The effect of a full meal, two or three hours after which, as we see in so 
many case reports, the attack of pancreatitis is apt to come on, may be in the 
direction of increased bile production rather than m that of increased pan- 
creatic secretion ” 

The present work represents a small effort to get deeper into these prob- 
lems Fourteen cats have been used A later report will give details of 
the experiments performed Briefly, we have injected ox bile, mlected with 
various organisms, as well as human bile aspirated at operation from acutely 
inflamed gall-bladders, into the gall-bladder of cats, under pressure, either by 
running it m from a raised funnel or by squeezing of the gall-bladder In 
most, the bile entered the pancreas We have also injected by syringe direct 
into the pancreatic substance cat’s own bile, human bile from distended 
inflamed gall-bladders, in one case complicated by very acute pancreatitis, 
the same human bile several days later running clear and normal-looking from 
the cholecystostomy tube We have reopened at intervals, cut out sections 
of pancreas for microscopical examination, and have taken cultures from the 
interior of the pancreas often recovering the original organism, thus proving 
penetration of bile We have injected HC1 into the duodenum to stimulate 
the sphincter 

Microscopically we have found all grades of pancreatic necrosis of the 
parenchyma, with much or little stroma reaction, oedema, congestion, hemor- 
rhage, going on after from one to four weeks to advanced replacement 
fibrosis, local or diffuse We could follow the development of interstitial 
pancreatitis, a pancreatic cirrhosis from the original necrosis, through fibro- 
plastic repair 
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The investigation has been directed chiefly along the following lines 
In the first place, what effect does infection in bile produce upon the 
relative proportions of the bile salts and the mucin ? Secondly, what differ- 
ence, if any, exists between the action of infected bile on the pancreatic 
parenchyma and that of normal bile? Third, is it necessary that an abnormal 
degree of the force which expels the bile should be present before the pan- 
creatic duct is invaded, and if so, what is the nature of that abnormal force? 
Finally, under what condition is the common duct sphincter brought into 
resistance to the flow of bile into the duodenum' 1 

I The Chemtcal Examination of Infected Bile — During the past winter 
Mr Logan, working in the Chemistry Department of McGill University, 
under Doctor Harding and Professor MacCallum, has been analyzing, accord- 
ing to the methods of Foster and Hooper, samples of bile which I have brought 
him from the wards of the Royal Victoria Hospital, together with specimens 
of bile from the ox, the hog, and the cat These biles have been variously 
infected My idea was that as the result of infection the mucin of bile might 
be precipitated in such an amount as to leave the bile salts in a much higher 
proportion, and greater concentration, than in normal bile, and that such a 
bile being forced into the pancreas would presumably cause a more definite 
and more severe pancreatitis Flexner showed that it was the bile salts 
that caused pancreatic necrosis, while the mucm had a protective action 
Our work leaves this supposition as yet unconfirmed Clinical experience, on 
the whole, seems to indicate that the more serious cases of pancreatitis are 
associated with conditions of serious inflammation in the gall passages 
Mr Logan’s work is still very incomplete The difficulties of the subject are 
much greater than the uninitiated might suppose, and I am unable to make 
any very definite report upon this part of the work On the one hand, the 
actual amount of bile salts excreted in the bile varies very greatly according 
to the nature of the diet, chiefly, but varies anyhow on a mixed diet from day 
to day (Hooper and Foster) On the other hand, the amount of mucin in a 
normal fistula bile remains fairly constant The amount of mucin, when 
the bile has been infected, shows in some cases a slight increase, in others 
a slight decrease The analyses, so far, which have been carried out with 
several of the ordinary organisms, staphylo- and streptococci and B coll, are 
insufficient m number to give any sure indication on this point We expect 
to carry on the work during the coming year But for the present it looks 
as if our hypothesis as to the greater concentration of bile salts as the result 
of infection remains unsubstantiated There is probably something else m 
infected bile which is responsible for the more severe necrosing effect which 
it shows as compared with normal bile Upon this point several of the 
experiments are most positive One of these in detail is as follow s 

Cat 190 Bile aspirated from gall-bladder at operation on a case of 
acute cholecystitis with impacted stone in cystic duct The bile was 
blackish green and was obviously infected Culture showed a scant 
growth of streptococcus The gall-bladder was drained A portion of 
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the original infected bile was injected with syringe mto the splenic end 
of a cat’s pancreas, and another portion of the drainage bile, which 
three days after operation had become clear and normal looking, was 
injected into the duodenal end of the same pancreas After two days 
the cat was reopened, and it was found that the infected bile had caused 
a very marked inflammatory reaction, with fat necroses in the adjoining 
omentum In marked contrast with this, the more normal drainage bile 
had left the duodenal end almost normal These two areas were cut 
out and sectioned, and the difference in necrosing effect was confirmed 
At the splenic end the necrosis of parenchyma was extensive and there 
was a great deal of oedema and congestion, while at the duodenal 
end there was very slight necrosis, little oedema, and practically 
no congestion 

This observation was confirmed with two other cases of acutely infected, 
bile from cases of acute cholecystitis, and in still another one the same contrast 
was found between the effects of cholecystitic bile and the cat’s own 
normal bile 

The difference is one of degree Even normal bile entering the pancreas 
causes necrosis of the pancreatic parenchyma with which it may happen 
to come in contact But this necrosis is aseptic, is accompanied by little, if 
any, surrounding reaction, whereas the infected bile causes a more massive 
and extensive necrosis with a great deal of oedema, congestion, even hemor- 
rhage, and with much inflammatory response on the part of the fixed con- 
nective tissue Fat necroses also are often more abundant 

While these results were obtained by the direct injection of bile through 
a needle, we were able to determine that similar results, and like differences, 
were found when the bile entered through the pancreatic duct from the gall- 
bladder It may here be said that in the present senes, as in that of two 
years ago, in a majority of the experiments m which any pressure was applied 
from behind, that is on the gall-bladder, the bile entered the pancreatic duct 
to some extent, as was evidenced by the finding of necrosis In some in- 
stances the effect seemed localized to the central part of the gland nearest the 
entrance of the pancreatic mto the common duct, while in others the bile had 
invaded the whole gland 

The degree of swelling of the organ was variable One fact m particular 
is noteworthy, which was that there might be macroscopically very little evi- 
dence of any lesion in the pancreas in the way of swelling or congestion, and 
yet microscopically necrosis might be quite extensive In all such cases the 
bile was practically normal In other cases, and these the majority, the effect 
of bile entrance was evident m a definite oedema and swelling, with slight 
induration of the organ In these, on microscopical examination, one may 
find all grades of necrosis, diffuse or localized, involving a few acini or whole 
lobules, the individual cells showing early stages of degeneration — a diffuse 
“ cooked ” appearance, or advanced stages of mass necrosis together with 
marked oedema and congestion These observations are, I think, important 
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from the clinical standpoint We are all of us frequently troubled at opera- 
tion to decide whether the pancreas, which upon palpation we think is some- 
what enlarged, a little harder than normal, and nodular, is really the seat of 
a mild inflammation or is normal The pathologists tell us that m such cases, 
upon the opportunity of a postmortem, they can find no evidence of pan- 
creatitis, and clinicians of prominence warn us that we should be very chary 
of saying that there is actual pancreatitis present In two patients, suffer- 
ing from quite definite subacute pancreatitis, one of my own and one 
of Doctor Garrow’s, a small section has been taken from the pancreas 
at opeiation for microscopical examination Let me repeat that the pancreas 
to palpation was quite certainly enlarged and hard In both the pathologist 
was of the opinion that there was no clear and definite pathological change 
present, yet in both I felt justified in concluding that there was clear evidence 
of pancreatic damage In certain areas the cells were disintegrated, cell 
membianes broken, nuclei swollen, cytoplasm poorly staining, and m one 01 
two places actually necrotic There was also maiked oedema and some con- 
gestion I felt sure that these were not artefacts or due to imperiect technic, 
as the pathologist was inclined to believe, because I had seen the same slight 
lesions in association with absolutely definite lesions so many tunes in animals 
I would, therefore, suggest that at least m many of the cases in which, at 
operation, we feel that the pancreas is p) obably swollen, it really is swollen , 
and that this effect is due to the entrance of small quantities of bile not 
seriously infected, and constitutes a warning that the biliary system must be 
freed of all possible infection 

The second part of the problem concerns the question of the vis a tcrgo 
It is probable that before pancreatitis of any seventy can be caused, there 
must be an increase of pressure in the expelling forces of bile A number 
of investigators (Doyon, Freese, Mann, Bainbndge and Dale) have investi- 
gated the contractile force of the gall-bladder m animals and give figures 
approximating 150 to 225 mm of water An exact estimation is difficult, 
and they were concerned only with the normal animal It is probable that 
in the human, and under pathological conditions, the contracting force of 
the gall-bladder may be much increased Dr F N G Starr reports the 
following very remarkable observation During operation on a patient suffer- 
ing from cholecystitis with stones, under very light anaesthesia, he inserted 
his finger into the neck of the gall-bladder and immediately found it grasped 
apparently by a very strong muscular contraction, so strong that, as he puts it, 
he would have pulled the whole liver out if he had exerted his strength to pull 
his finger out It was apparently a severe reflex spasm in the semiconscious 
patient It may be that, if we were not accustomed to operating under full 
ether anaesthesia, we might encounter the same experience upon occasion 
In any case this observation seems to me to have a direct: bearing on the 
question If, as the result of the stimulus of stone and inflammation, the 
gall-bladder is able to contract violently, \\c are immediately provided with 
the driving force needed to push bile into the pancreas In my experiments 
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it has been, as a rule, necessary to fill the gall-bladder more or less rapidly 
under pressure, or to give it a few squeezes, in order to stimulate the sphinc- 
ter to contract and offer the requisite resistance The normal contraction 
of the gall-bladder is undoubtedly feeble, and, according to Meltzer’s law, the 
sphincter presumably relaxes at the same moment, so that ordinarily bile is 
not forced into the pancreas 

Another observation, which I owe to Doctor Mann, is that upon any 
sudden descent of the diaphragm with fixation of the abdominal walls, as in 
sneezing or vomiting, the pressure m the gall-bladder is driven up to a great 
height This also might have some bearing on the question 

In three animals I have tried the effect of esenn hypodermically, and of 
barium chloride painted on the surface of the gall-bladder In no case did I 
observe any peristaltic movement m the gall-bladder wall, although with a 
very high dose of esenn there seemed to be a slight tonic contraction of the 
gall-bladder as a whole 

With regard to the third factor, the abnormal resistance of the common 
duct sphincter, I have nothing new to add One thing seems definite, that 
acid m the first and second portions of the duodenum will cause a temporary 
spasm of the sphincter The contents of the duodenum have m the last 
few years been frequently examined since the use of Einhorn’s tube has 
become general, and I understand from Doctor Einhorn (verbal communi- 
cation) that sometimes he has found the duodenal contents to remain acid 
for a certain time Whether one should, m cases of duodenal ulcer, or of 
the gastroduodemtis of the alcoholic, expect such a condition to be frequently 
present I do not know, but at least such an assumption is not unlikely, and 
m that case one might expect a recurring spasm of the sphincter, and this 
might serve to explain the frequency of pancreatitis in association with ulcer 
and alcoholism This must still remain a matter of speculation In any 
case, so far as my experiments go, it would seem that the more important 
factor m stimulating the sphincter to resistance lies in a sudden rise of pres- 
sure from the gall-bladder side, rather than in irritation from the duodenal 
side, and in this connection I am inclined to believe that the reason why a 
cholecystectomy is apt to cure coincident pancreatitis, lies partly in the fact 
that the only serious muscular contractile force m the biliary system has 
been cut out, and partly, also, in the fact that with the removal of the gall- 
bladder there is also removed the source of infected bile, at least m most cases 

SUMMARY 

1 Infected bile, aspirated from the inflamed gall-bladder, exercises a 
much more severe necrosing and inflammatory effect upon the pancreas than 
does normal bile 

2 Chemical investigation of infected bile has not yet proved that this 
difference of effect is due to an increase in concentration of the bile salts as 
the result of bactenal action on the bile 
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3 Mild grades of pancreatic swelling, as estimated clinically, are cer- 
tainly possible, and are represented by oedema with early necrosis of the 
parenchyma, presumably the result of bile invasion The clinical statement 
m operation records as to the presence of "a somewhat thickened and indu- 
rated pancreas ” is probably a correct interpretation of fact in most instances 

4 The gall-bladder, under conditions of irritation from stone or inflam- 
mation, is probably able to go into strong muscular contraction, and the hypo- 
thesis is set up that such contractions may provide sufficient driving force to 
cause invasion of the pancreas with bile 

5 The common duct sphincter is provoked to resistance not only by an 
acidity of the duodenal contents, but also by a sudden distention of the com- 
mon duct through abnormal and unexpected rises of pressure in the 
gall-bladder 

1 Archibald Experimental Pancreatitis, etc , Surgery, Gynecology and Obstetrics, 
June, 1919 
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DRAINAGE OF ABSCESS OF PANCREAS* 


By Albert J Ochsner, M D 

of Chicago 

The object of this paper is to direct attention to a very simple and safe 
method of draining an abscess located m the tail of the pancreas The 
history of the case m the management of which this form of treatment sug- 
gested itself is not of sufficient interest to warrant its publication in full 

A woman, forty-eight years old, with symptoms of ulcer of the 
greater curvature of the stomach, which later proved to be malignant, 
was subjected to an exploratory laparotomy which demonstrated an in- 
durated mass 5 cm in diameter in the posterior wall of the stomach 
attached to the tail of the pancreas, which was swollen to the size of an 
orange, about io cm m diameter This swelling was congested and 
contained fluid Evidently an abscess had formed m the tail of the 
pancreas from an infection originating in the perforated gastric ulcer 

In order to determine the condition more perfectly, an opening 
was torn in the transverse mesocolon and the abscess was found 
strongly adherent to the posterior wall of the stomach while the pos- 
terior wall of the pancreas was quite free Great care was exercised m 
the manipulation of the pancreas not to rupture the abscess An 
incision was then made m the left flank, immediately below the last rib, 

5 cm long, and a pair of forceps passed forward, guided by one hand, 
m the abdominal cavity to a point behind the pancreas The blades of 
the forceps were spread widely open in order to establish a broad pas- 
sage The space behind the pancreas was then loosely packed with 
gauze, m the middle of which was placed a large rubber drainage tube 
The gauze and the drainage tube were passed out of the wound m the 
flank and two cigarette drains were added and carefully placed behind 
the pancreas The tear m the mesocolon was then repaired and the 
abdominal wound was closed Five days after the operation the abscess 
broke spontaneously and a large amount of thick pus escaped The 
gauze and the cigarette drains were removed gradually The rubber 
tube was left in place for two weeks, when the discharge had been 
greatly reduced The tube was then removed and the wound healed in 
two more weeks 

In case the abscess had not opened spontaneously it could have been 
opened safely after adhesions had been formed around the gauze 
tampon by passing long dressing forceps through the large drainage 
tube into the abscess, when the tube could have been pushed forward into 
the cavity of the abscess The method is so simple and safe that it 
seems worth bearing in mind 


* Read before the American Surgical Association, June 15, 1921 
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TRAUMATIC PANCREATITIS* 

ByH Beeckman Delatour, M D 

of Brooklyn, Nfw York 

Abdominal traumatisms are accompanied by injury to the pancreas m 
only a very small proportion of cases Stuart (N orllnvcst Medicine, March, 
1921) gives a review of the literature to date with a bibliography of fifty- four 
cases, including one of his own This list does not contain cases of perforat- 
ing wounds in which the pancreas was involved It is probable that the re- 
ported cases do not include all in which the pancreas was involved Some 
have either not been reported or have not been recognized 

In thirty years continuous hospital experience in two hospitals, where the 
daily number of severe accidents is large, the case here reported is the first 
in which we have observed injury to the pancreas 

In some of the more severe cases of abdominal injury in which death 
followed in a few hours and neither operation nor autopsy was performed, 
pancreatic injury may have been present In the cases subjected to opera- 
tion involvement of the pancreas was not observed and m the non-operated 
cases the symptoms were not suggestive of this condition 

Penetrating abdominal wounds are not frequently accompanied by injury 
of the pancreas, according to published statistics Surgeon General Wallace 
(Lancet, 1917) gives only five cases of injury of the pancreas in a total of 
9O5 penetrating abdominal wounds reported, and in 300 cases collected by 
Fraser and Drummond (Butish Medical Journal, March, 1917) only one 
involved the pancreas The following record gives the details of the one 
case which has come under my observation 

Case — Subcutaneous Laceration of Head of Pancreas Operation , Pancreatic- 
pseudo-cyst operation, recovery C S, school boy, aged thirteen >ears, was 
admitted to St John’s Hospital, Broohbn, November 21, 1919, at 1.20 pm He 
had been knocked down by a wagon, the rear wheel of which passed diagonally 
over the body from the right thigh upwards and to the left across the bod} to 
the lower left ribs There was moderate shock and complaint of pain in the upper 
right thigh and also m the epigastric region 

He was a well-developed boy, with slight skin abrasion at the upper part of 
right thigh and slight ecchjmosis across the abdomen There was no distention 
of the abdomen, no muscular rigidity, moderate tenderness on pressure m epi- 
gastric region No dullness m either flank Both testicles were drawn up into the 
inguinal canal No sjmptoms of internal hemorrhage S}mptoms of shock slight 
Unne anal} sis negative — no blood present 

Just after admission lie vomited a large amount of undigested food, follow- 
ing this pam was much relieved Temperature, 986° F , pulse, So, respiration, 30 
During the first twelve hours the patient complained at intervals of severe 
pain Vomited a bile-stained fluid at frequent intervals After each attack of 
vomiting pam would disappear During first eighteen hours, hourlv records gave 

* Read before the American Surgical Association, June 15, 1921 
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pulse 92 to 96 , temperature, 99* F , and respirations, 32 During this period the 
only symptoms of note were the persistent vomiting and recurrent attacks of quite 
severe pain The question of internal injury was carefully considered, but with so 
little shock and no evidence of hemorrhage, it was considered best to carefully 
watch the symptoms before making an exploration 

The following morning the patient was seen by me At this time there was 
no abdominal distention, moderate rigidity of the recti above the umbilicus and 
tenderness m epigastrium At this time there was evidence of fluid in the abdom- 
inal cavity Temperature, 100 5 0 Pulse, 100 Vomiting still continued at short 
intervals It was evident that there was some abdominal injury A tentative 
diagnosis was made of either rupture of the liver with moderate hemorrhage or 
contusion or laceration of the mesentery with hemorrhage 

Operation twenty-four hours after receipt of injury Incision to right of 
median line in upper abdomen On incision of the peritoneum there was an escape 
of considerable blood-stained fluid and a few blood clots There was no evi- 
dent injury to small or large intestine, spleen or liver In the region of the 
duodenum the entire area was very cedematous and blood stained On further 
exploration the head and about one-half of the remainder of the pancreas was 
found lacerated and contused The pancreas was exposed through the lesser 
omentum and three iodoform cigarette drams carried down to the injured tissue 
The drams were brought out through the original incision and the wound closed 
in layers During the exploration very extensive areas of fat necrosis were 
observed m the omentum 

Although the operation was not a prolonged one and there was no excessive 
bleeding, the shock following was very marked The pulse became 136-150 and 
very weak, and so continued for twenty-four hours The temperature the first 
night reached 103° F , and the following noon 103 8* F , pulse 130, and respira- 
tions 40 There was extreme restlessness and thirst A profuse sanguinous 
discharge from the drams was extremely irritating to the skin 

November 24th Much less restless and thirst has disappeared. Abdomen 
slightly distended, moderate amount of pain and no vomiting since operation 

November 26th Temperature 99 8° F , pulse 100 General condition good Has 
vomited once, milk stained with bile 

November 29th Has been complaining of hunger Given soft diet, which 
was taken with relish Normal bowel movement Temperature 99 0 , pulse 80 
Iodoform drains removed Much irritation of skin about wound 

December 3rd Very little discharge, all drains removed Complains of 
pains in epigastrium, especially at night Is very restless and vomited greenish 
fluid during the day 

December 9th During the past days has complained a good deal of pains 
in the epigastrium, especially at night, and after eating Abdomen slightly dis- 
tended, particularly in the epigastrium Enema given with satisfactory result, 
but without relief of pain Has vomited at intervals Is very irritable and restless 
December 10th Temperature suddenly rose to 102 4 0 F , patient was very 
restless and vomited twice during the day No local abdominal findings Par- 
tial obstruction of bowels by adhesions was suspected 

December 23rd Since last note there has been some improvement in the 
general condition, vomiting only occasionally, and pain usually quite severe each 
night Has been out of bed part of each day during the past week Has felt 
better and is hungry There have been occasional attacks of abdominal pain, 
but not as severe Has vomited only once or twice Today, following an attack 
of intense abdominal pam, the temperature suddently went to 1026° F There 
was some abdominal distention and tenderness over pancreatic region 
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January 4, 1920 Since last note the temperature has continued between 99 0 
and ioi° He has been very comfortable during the day, but during the nights 
has had severe attacks of pam that cause him to cry out During the past two days 
a swelling has been evident in the epigastric region and has enlarged rapidly 
Blood count leucocytes, 27,000, polymorph 85 per cent Vomited a large 
quantity of dark green fluid once each day for three days 

January 5th Leucocytes, 21 000 Mass in upper abdomen much larger 
Pams still continue Diagnosis of pancreatic cyst made and operation advised 

January 6th Incision made in back just below twelfth rib, two inches to the 
right of spine Through this the posterior abdominal wall was opened and the 
mass was found just internal to the upper pole of the kidney This was 
incised and about three pmts of clear fluid evacuated A drainage tube was 
inserted and the wound closed about it 

January 8th. Patient’s condition improved immediately after the operation 
Pain and vomiting have ceased There has been a profuse discharge through 
the drainage tube 

January 19th Marked improvement in general condition, discharge continues 
Tube removed 

January 23rd Out of bed No further drainage There has been a marked 
increase in weight during the past week 

February 6th Discharged from hospital 

May 1, 1921 General health has continued to improve There has been no 
recurrence of the symptoms 

The points to be noted in this case are 

1 The comparative absence of shock, although over one-half of the 
pancreas was badly contused and lacerated 

2 The principal symptoms, both during the first hours after the injury 
and during the stage of development of the cyst, were vomiting and severe 
upper abdominal pain occurring at intervals In each instance these were 
immediately relieved by operation Emaciation was marked until after the 
cyst was drained, although the boy was eating well most of the time 

3 The ease of approach from behind and the better drainage obtained 
Stuart, in his paper, reports a case of subcutaneous injury to the pancreas 

due to a direct blow on the upper abdomen In this case dyspnoea was a 
very marked symptom Persistent vomiting and pain were also present 
R A Stoney ( British Medical Journal, April 13, 1918) reports a case 
of pancreatic pseudo-cyst following a shell wound of the abdomen ten months 
before Complete recovery after drainage 

Morley ( British Medical Journal, March, 1918) reports the case of 
a private hit m the back by shell fragment July 24, 1916 There was no 
evidence of peritonitis, but severe aching pain in the epigastrium Two weeks 
later a swelling appeared in the epigastrium with rapid loss of flesh Tem- 
perature, 994 0 F , pulse, 100 Three weeks after injury operation was 
performed through an anterior incision exposing a fluctuating tumor m the 
lesser sac The anterior wound was closed and the cyst opened by an incision 
from behind below the twelfth rib on the left About four pints of clear 
fluid evacuated Recovery slow 

C A Roeder ( Nebraska Medical Journal, January, 1920) states that in 

437 



H BEECKMAN DELATOUR 

forty-seven cases of pancreatic cyst twenty per cent gave a history of 
abdominal trauma 

The pancreas is occasionally injured during operation on other organs 
While performing pylorectomy a portion of the pancreas may be removed 
in making a wide dissection I have had two such cases without any harm- 
ful result 

Young ( Journal of Urology, 1917) reports two cases of injury to the 
pancreas during nephrectomy He states this is more liable to happen on the 
right side because the head of the pancreas is more fixed and approaches 
nearer the suprarenal body In one case death occurred on the fourth day 
and autopsy showed fat necrosis and acute pancreatitis This was evidently 
due to the application of a clamp to secure bleeding at the bottom of the 
wound Young says we should suspect such a condition where the operation 
is followed by rapid prostration and extreme distention 

Stuart, m his review of cases of subcutaneous injury to the pancreas, 
cites forty-six cases m which the results are known , thirty-eight were oper- 
ated, out of these twenty-seven recovered and twelve died In several of 
the reported cases where operation has been performed the stomach has been 
described as being pressed forward and spread out over the cystic tumor 
In each of these cases had aspiration been resorted to the needle would have 
passed completely through the stomach before entering the cyst Aspiration 
should never be employed m tumors of the upper abdomen 

In conclusion, we would direct attention to the posterior incision as being 
the simplest and most direct method of reaching and draining cysts or ab- 
scesses of the pancreas If the diagnosis is not made before exploration 
then as soon as the condition is clear it is better to close the anterior incision 
and approach the tumor through an incision parallel to the lower border of 
the twelfth rib of the side on which the tumor is most prominent 
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CHRONIC CHOLECYSTITIS WITHOUT STONES DIAGNOSIS 

AND TREATMENT* 

By Willy Meyer, MD 
of New York 

Since patients with affections of the bile tract have become borderland 
cases, the operating surgeon has often been disappointed, when cutting down 
m the quiescent stage of the trouble upon the gall-bladder of a patient who 
had gone through a number of colicky attacks in the right side of the upper 
abdomen, to find a seemingly normal, soft, bluish and glistening organ, not 
harboring stones, nor presenting any adhesions whatever 

No doubt many a surgeon, knowing and finding stomach and duodenum 
not to be the seat of the trouble, even to-day reluctantly removes the appendix 
m such a contingency and then, leaving the other organs intact, closes the 
abdomen , or, if the appendix had been removed at a previous operation, he 
considers the present interference a disappointing exploration and desists 
from further investigation 

But the patient does not get well 

Had, m a case like this, a more detailed examination been made, had all 
the diagnostic means which are at our disposal to-day, been exhausted 
previous to the operative interference, the probabilities are that they would 
have given an indication for a procedure that would have been helpful to 
the patient 

I Diagnosis — On trying to analyze a patient’s complaints of frequently 
recurring, or more permanent, pain m the upper abdomen, the physician 
whose advice is sought, will primarily think of disease of the stomach, 
duodenum, gall-bladder, or pancreas, secondarily also of the appendix and 
kidney 

A most carefully taken and minutely exhaustive history of the case and 
an equally thorough clinical examination will pave the way for a preliminary 
diagnosis For an intelligent differentiation the laboratory then has to 
step m 

Determination of the quantitative and qualitative acidity of the gastric 
contents, string test with the use of the duodenal bucket, examination of the 
faeces, Wassermann test and radiography with fluoroscopy will usually enable 
us to determine the presence or absence of gastric or duodenal affection 

Local tenderness and retention of part of the bismuth or barium meal 
at the end of twenty-four hours within the appendix, as shown by the 
X-rays, point to an affection of this organ Its definite inclusion or exclusion 
in the diagnosis has gradually become of less importance in complicated 
troubles, since the majority of surgeons nowadays remove the organ in every 

* Read before the American Surgical Association, June 15, 1921 
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case of abdominal incision, except the general condition of the patient forbids 
this addition, or adhesions bind the appendix down so firmly that it cannot 
be pulled into the wound Even then, many of us, m order to take advantage 
of the anaesthesia, quickly add a special incision in the right lower quadrant, 
and thus free the patient once for all from the possibility of appen- 
dicular disease 

The history, repeated urinary analysis, stereoscopic X-ray picture and, 
if indicated, cystoscopy with ureteral catheterization and pyelography will 
usually clear up the question as to the presence of surgical renal disease, par- 
ticularly of a stone, in the greatest number of cases 

In the course of the last years the diagnosis of pancreatic affection has been 
greatly refined by the examination of the duodenal contents If all three 
ferments amylopsm, steapsm and trypsm are found, and m sufficient quan- 
tities, serious pathologic changes can be excluded 

For the determination of the presence of gall-bladder disease by means 
of laboratory findings, radiography, cholesterole test of the blood and exam- 
ination of the duodenal contents with the help of the microscope as well as 
by chemical analysis and bacteriological culturing are at our disposal to-day 
Radio giaphy — At the last meeting of the American Gastro-enterological 
Association, at Atlantic City, May 3 and 4, 1920, A W George, of Boston, 
created quite a stir by maintaining that the healthy gall-bladder does not 
show on the plate under ordinary conditions , therefore, if the X-rays demon- 
strate a distinct outline of the gall-bladder, without showing the presence of 
gall-stones, such a gall-bladder is to be considered pathologic He believed 
that this test may be relied upon in about 90 per cent of the cases 

This claim, if correct, would mean a valuable addition to our diagnostic 
capabilities as regards chronic cholecystitis without stones In view of the 
importance of this matter, from a clinical point of view, I took occasion 
recently to obtain the opinion of five of the leading radiologists of New York 
City as well as of two not residing in New York, and the present attitude of 
Doctor George himself I requested their answer to the following questions 
x Does the visualization of the gall-bladder on an X-ray plate mean a 
pathologic condition of the viscus? 

2 In what percentage of cases do you think radiology able, at the present 
moment, to visualize stones m the bladder? 

A reply was sent by every one, for which I feel most grateful 
Looking the letters over with regard to question 1, it appears that of the 
eight specialists interrogated, three answered with a definite “ yes ” , three 
appear to lean toward answering the question m the affirmative , one replied 
" no ” , one leans toward answering the question m the negative 

With reference to question 2, one considers it of relatively slight impor- 
tance, compared with question 1 , he is inclined to “ put the diagram of the 
adjacent hollow viscera first, a visibilized gall-bladder, particularly if altered 
m shape and density, second , and the direct detection of gall-stones, either 
positive or negative shadows, third If all three of these are present, or even 
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the first and second are present, he believes the X-ray diagnosis rela- 
tively certain ” 

One says “ the demonstration of gall-stones depends chiefly on their 
amount of contained calcium There are many ways of figuring percentages, 
but we are able to demonstrate only a small minority of gall-stones definitely 
and diagnostically ” He adds as his belief “ that m diagnosing disease either 
of the gall-bladder or appendix, the chief value of the X-ray is m excluding 
disease of the alimentary canal and gemto-urinary tract ” 

One estimates the cases of gall-stones which are of sufficient density to 
produce characteristic shadows on the X-ray plate, under 25 per cent , one, 
32 per cent , two, 50 to 60 per cent , one, 85 to 90 per cent , one believes 
that visualization depends on the thickness of the patients, so much so 
that in those who are not extremely heavy practically all stones can be visual- 
ized , while he estimates a positive result in very fat patients equals 30 per cent 
Hope is expressed by one that pneumoperitoneum can be simplified, which 
would increase the positive percentage 

The conclusion we can draw from the foregoing is that, up to this moment, 
the assistance which the surgeons hope will be rendered by radiography m 
the fixation of the diagnosis of cholecystitis without stones, is in its evolution, 
promising however assurance of great improvement in the near future And 
with regard to cholelithiasis it appears that at present radiography m the hands 
of experts may be relied upon as a means of helping to clear up the cases of 
recurring or permanent pain in the upper abdomen, as far as the gall-bladder 
carrying stones is concerned, likely in about 30 to 50 per cent of the cases 
I said advisedly “ pain in the upper abdomen,” and not pain in the right 
upper quadrant, because it is a fact that must be borne m mind that the 
subjective pam due to a diseased gall-bladder may be exceptionally confined 
to the left side of the upper abdomen, and may be noticed by the patient over 
the left costal arch and the left side of the chest only, radiating from there 
to the left scapular region and shoulder, at no time involving the right side 
Since paying strict attention to this phenomenon for the last number of 
years, I have noted with increasing astonishment how frequently patients, 
suffering from gall-stones, complain of spontaneous pam in the region of the 
sigmoid, let us say m McBurney’s point on the left, no' seldom also tenderness 
at this point This observation has been made particularly in emergency 
cases sent to the hospital with the tentative diagnosis of intestinal obstruction. 
It is only on closer examination that the surgeon will be able to make out 
that an inflammation of the gall-bladder is at the bottom of the trouble, that 
he has to deal with a reflex nerve phenomenon — paralytic ileus — and not 
an organic obstruction 

Cholesterol Test — Regarding the cholesterol test, I have made inquiries 
from a colleague who, for many years, has done original work along these 
lines He writes that a blood cholesterol determination when properly inter- 
preted “ is of decided value in the diagnosis of cholelithiasis ” He adds “ as 
with any test of this sort, it is paramount to realize its limitations ” 
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Other authors think that the cholesterol test of the blood cannot be relied 
upon in the diagnosis of cholecystitis with stones, to say nothing of cholecys- 
titis without stones 

In this uncertainty of laboratory assistance the analysis of the duodenal 
contents stepped in and has proven one of the greatest advances clinical medi- 
cine has made m the course of the last five or six years with reference to 
determining and segregating diseases of the stomach, duodenum, liver, gall- 
bladder and pancreas Einhom’s duodenal tube has carried a bright light 
into the hitherto existing darkness as regards the more refined diagnosis of 
diseases of these organs, same as cystoscopy and ureteral catheterization did 
literally some thirty years ago m connection with diseases of the urinary sys- 
tem The aspiration, siphoning out and examination of the duodenal con- 
tents has pushed the recognition of the pathological conditions of diseases 
m the upper abdomen — as well as their treatment — a tremendous step for- 
ward It is inspiring to note the increasing interest the subject awakens 
everywhere, particularly among the younger generation of medical men 
There is hardly a man on the house-staff, I fancy, of any one of our larger 
hospitals, who has not become an expert in handling the duodenal tube and 
examining the collected fluid, who has not become an ardent disciple and co- 
worker m the evolution of this fascinating branch of medical and surgi- 
cal diagnostics 

At the present moment physicians and surgeons are busy trying to deter- 
mine the best and most useful and reliable method of collecting the duo- 
denal contents 

When Emhorn and I commenced our combined work along these lines 
some five or six years ago, Emhorn had used his tube for diagnostic purposes 
for several years , in fact, he invented the method m 1909 1 for the purpose of 
diagnosing pancreatic disease Later on he made use of it also in a thera- 
peutic way, particularly for the treatment of gastric and duodenal ulcer 
Since then its scope has been expanded steadily I will but mention the 
healing of a duodenal fistula by means of a long duodenal (intestinal) tube 
(five cases on record so far) , the use of the intestinal tube in diseases of 
the lower intestinal tract , duodenal flushing m the treatment of the so-called 
thrombo-angntis obliterans and other cases of tobacco-smoke poisoning — 
duodenal feeding m operations on the mouth, pharynx, throat, oesophagus, etc 

Regarding the collection of the duodenal contents, we consider it best 
to do it with the patient in the fasting condition Einhom’s results of the 
examination of the contents thus obtained, covering a period of eleven years, 2 
prove its advantages ' With regard to the bacteriological examination of the 
contents Garbat has corroborated Einhorn’s findings with regard to the 
best method of collection m every respect 3 With the metal tip of the tube 
twenty-six to twenty-eight inches (about 66 to 71 cm ) from the incisor teeth, 
the duodenal contents are aspirated early on the morning following the intro- 
duction of the tube It is to be assumed that liver as well as gall-bladder — 
provided the cystic duct is not obstructed — are physiologically discharging 
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some of their contents into the duodenum, m spite of the fasting condition If, 
exceptionally, no bile is found on aspiration, the injection of a few cubic centi- 
metres of warm saline solution suffices to make it appear The tip of the tube 
lies in waiting right in front of or somewhat below the papilla Vateri ready to 
receive the bile as it is physiologically discharged into the duodenum , suction 
from without then foices it into the bairel of the syunge Green, yellow, 
yellow-green or black-green color and turbidity of the bile, the presence of 
pus corpuscles, particularly when in clumps, a small number of cholesterine 
crystals, and frequently numerous bacteria, point, we believe, to cholecystitis 
without stones , an increase in the quantity of these admixtures, particularly of 
the cholesterine crystals when they are very big in size and mixed with calcium 
of bihrubin crystals, to cholecystitis with stones 

If the radiograph and cholesterol-test point in the same direction, such 
corroboration is, of couise, gratifying 

Since the Fall of 1919, particularly since the last meeting of the American 
Gastro-enterological Association at Atlantic City, May, 1920, the investiga- 
tions of B B Vincent Lyon, of Philadelphia, have been brought more con- 
spicuously before the medical profession There is, I believe, hardly a centre 
of medical investigation, hardly a hospital of standing in our States to-day, 
that is not actively and enthusiastically engaged in collecting and examining 
the differently colored bile as it is poured out of the common duct through 
Vater’s papilla after the injection of 60 c c of a 25 per cent solution of 
sulphate of magnesium into the duodenum Lyon was the first to suggest this 
procedure for the segregation of the bile from the different sources, on basis 
of Meltzer’s theory that a concentrated solution of magnesium sulphate, when 
injected into the duodenum, would relax Oddi’s sphincter and also lead to a 
contraction and emptying of the gall-bladder in consequence of the physio- 
logical law of crossed innervation 

Lyon and his followers interpret the cycle of the changed color of the 
poured-out bile from dark yellow through black to light, golden yellow, as 
representing the contents of the common duct, gall-bladder and hepatic duct — 
bile A, B and C At the present moment it seems that this interpretation is 
not tenable Einhom’s most interesting and convincing clinical and chemical 
investigations have shown that the dark-green often black bile (the so-called 
bile B), as caught by continued siphonage by the examining physician, after 
the injection of the magnesium sulphate solution, does not represent the con- 
tents of the gall-bladder, but is discharged from the liver It can also be pro- 
duced by duodenal introduction of sulphate of sodium, pepton, glucose and 
some other substances Moreover, the same phenomenon of the outflow of 
very dark bile after the injection of these different chemicals, can also be 
observed in patients whose gall-bladder had been removed previously, thus 
distinctly showing that the dark bile does not emanate from the gall-bladder 
It seems to be a secretion of the liver cells, pressed into increased activity 
by the absorption of the chemical substances from the duodenum by way of 
the venous system into the liver proper Einhorn thinks that the dark color 
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is probably due to the production of iron through the acute destruction of 
red blood-corpuscles within the liver cells 4 

A further, clear proof for the contention that the so-called “B-bile” 
does not represent the contents of the gall-bladder, is rendered by direct 
clinical observation The bile, poured out of the common duct after the 
25 per cent magnesium sulphate instillation into the duodenum, always shows 
the same dark, brown-black color, whereas the gall-bladder content, if aspir- 
ated from the viscus during the operation, prior to cholecystectomy, is not m 
every instance dark-brown or black, but often green, green-yellow or greenish 
black, viz , of the same color as ascertained before operation, on collecting the 
duodenal contents with the patient in the fasting condition 

To repeat, the definite and, as it seems, correct conclusion arrived at by 
Emhorn is, that the dark bile siphoned from the duodenum with Lyon’s test, 
is not furnished by the gall-bladder alone, but also — if not principally — by the 
liver Consequently the proper and advisable procedure for collecting the 
duodenal contents in order to prove disease of the gall-bladder is, to do so 
with the patient in the fasting condition, and not after the liver has been 
artificially whipped into overwork 

As stated above, reliable data for the diagnosis of cholecystitis have been 
collected in this way, which many times were proven correct by subse- 
quent operation 

II Treatment — As in other diseases of the intraabdominal organs of the 
borderline class, the treatment may be either symptomatic or radical 

An individual of some means who suffers from chronic cholecystitis and 
is opposed to or for various reasons prevented from undergoing surgical 
interference, can visit Carlsbad, Vichy, French Lick or other spas of repu- 
tation, drink the waters there, and later at home continue the treatment, 
following a strict diet, often for life time, and taking care that he has regular 
bowel movements Intermittent forced evacuation of the bile from the com- 
mon duct by means of the instillation of the 25 per cent magnesium sulphate 
solution through the duodenal tube, and auto-vaccine treatment on basis of 
direct bacteriological findings and cultures from the collected bile, may fur- 
ther contribute to the patient's well-being in the course of this conservative 
treatment He may thus lead a fairly satisfactory existence and be able to 
hold in check the frequent, tormenting gastric hyperacidity However, he is 
never sure of himself , at any moment, suddenly, unexpectedly and unprovok- 
edly a new attack may strike him And the attacks due to cholecystitis with- 
out stones are often just as severe as those due to cholecystitis with stones, 
being likewise connected with fever, vomiting and general malaise If such a 
patient gets tired at last and wants to be cured or at least made as safe and 
comfortable as possible, the removal of the gall-bladder has to be advised 
A patient m moderate circumstances, afflicted with recurrent cholecystitis, 
should be differently advised and treated from the start Knowing that the 
absence of the gall-bladder is well borne by the human system, cholecystec- 
tomy is here clearly indicated And the advice to have the gall-bladder 
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removed, may be given conscientiously and emphatically by the medical man, 
as it is an almost certain clinical fact, that the chronic cholecystitis without 
stones very frequently is the precursor of the chronic cholecystitis with stones 
Expressed in other words, a certain percentage of these patients will prob- 
ably pass into the condition of cholelithiasis In order to make them well, 
and useful members of family and community, from an economic point of 
view, cholecystectomy should be advised 

With the examination of the duodenal contents added to the series of 
required laboratory examinations in every chronic case of abdominal pain, 
above as well as below the umbilicus, the additional presence of a cholecystitis 
will often be detected, where appendicitis alone would be diagnosed by those 
who do not practice the method 

Having recognized a chronic, recurrent gall-bladdei inflammation to be 
present besides a chronic appendicitis, and, perhaps, the principal cause of 
the symptoms complained of, we do not proceed by the unsatisfactory method, 
still practised by many, of cutting down upon the appendix and then palpating 
the gall-bladder, to find out whether or not it contains stones, and if so, 
remove it only then With .the refined diagnosis before us, it will become 
our duty to cut down upon the gall-bladder first, and then pull up into the 
wound the caecum for the removal of the appendix In this way we shall be 
enabled to inspect and palpate incidentally any other organ of the upper as 
well as lower abdominal cavity With such preoperative, thorough examina- 
tion and corresponding operation, a much greater percentage of patients with 
chronic, recurring abdominal disease will get well with the help of one opera- 
tion, instead of two or more 

Personal work done in this direction and on this basis in conjunction 
with Doctor Einhorn, for the last five or six years, justifies the following 

III Summary B — i Aspiration of bile from the living gall-bladder dur- 
ing operation having shown the same stigmata as that collected from the 
duodenum m the fasting condition, before operation, definite proof has been 
rendered that the examination of the duodenal contents, obtained by the 
duodenal tube, with the patient in the fasting condition, deserves confidence 
and is to be considered a reliable procedure 

It is no hardship for anyone to swallow the tube , with some little per- 
suasion, the most sensitive patients will permit even a repetition of the 
procedure, should this become necessary 

2 A glistening, bluish, soft and non-adherent gall-bladder found during 
operation may be diseased and harbor pathologic organisms within its walls 0 
These organisms leave their place of habitation at times and enter the gall- 
bladder contents, infecting the bile stored within, although this bile has left 
the liver and reached the gall-bladder m a sterile condition Recurrent 
attacks of inflammation, varying m severity according to the degree of viru- 
lence of the bacteria, will be the immediate consequence 

3 The bile within the gall-bladder, though discolored and turbid, is often 
found sterile This is explained by the bactericidal action of the bile as 
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such, and the but occasional presence of active bacteria within the bile 
Aspiration of a certain quantity of bile at a given moment during the opera- 
tion may just strike a sterile fluid, which, at other times, may contain bacteria ' 

4 In view of the fact that bacteria are frequently found in the centre 
of gall-stones, we can understand how it happens that cholecystitis without 
stones is the precursor of cholecystitis with stones 

Cholecystectomy m cases of cholecystitis without stones, therefore, clearly 
represents a prophylactic operation in many instances, and is of particular 
benefit to those who must get well in order to be able to earn their living 

5 It has been shown that the black fluid, furnished by the Meltzer-Lyon 
test, the so-called B-bile, as collected from the duodenum by siphonage 
through the duodenal tube, after the instillation of a 25 P er cen * ; solution 
of magnesium sulphate, is mostly a liver product, representing the immediate 
effect of absorption of the injected substance upon the liver cells The bile 
contained in the gall-bladder seems to play no important diagnostic role in 
the cycle of secretions, though frequently some of it will be admixed to the 
so-called B-bile 

Repeatedly direct visual inspection of the gall-bladder during operation, 
with the tube m place and the instillation of a 25 per cent magnesium sulphate 
solution into the duodenum, has failed to show the slightest physical contrac- 
tion of the viscus, the latter having been under closest observation of the 
author and his associates for more than twenty minutes D 

6 The Meltzer-Lyon test has therefore little, if any, value m diagnostic 
respects, but it promises to be of great importance in the treatment of diseases 
of the biliary system 

7 Chronic cholecystitis without stones is a much more frequent disease 
than has been heretofore believed Clinically, it seems to take the same place 
m the upper abdomen as chronic appendicitis does in the lower 

Chronic appendicitis, on account of its treacherousness and eventual 
danger to life, when suddenly flaring up, is generally conceded to be a surgical 
disease requiring operation It is no longer a disease of the borderland 

Chrome cholecystitis, as mentioned above, still belongs to the borderland 
Though not as treacherous and deadly in its sudden attacks, as the inflamma- 
tion of the appendix may be, it nevertheless often undermines the patient's 
health and should, therefore, as a rule require the removal of the gall-bladder 

If only drained temporarily, such a gall-bladder may become the seat of 
a recurrent inflammation at any time and without any known provocation , 
it may also harbor stones at a later date A patient thus afflicted who will not 
or cannot submit to cholecystectomy, may then pass into a state of chronic 
invalidism His gall-bladder represents the same type of infected focus from 
which absorption takes place intermittently — autointoxication — as the tonsils, 
suppurating teeth and intestinal stasis do 

Cholecystectomy represents the radical cure, and should be advised after 
the laboratory analysis, outlined before, has established the refined diagnosis 
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It appears that cholecystectomy is as well borne by the human system as 
appendectomy. The mortality of the operation, done in the interval, is 
almost as negligible as that of appendectomy in the interval stage Here, too, 
we may expect that ioo per cent of the patients recover, some extraordinary 
and unforeseen something, beyond the surgeon’s control, would have to 
happen, if the patient did not recover 

9 Regarding technic, the Perthes incision is favored by the author m the 
strong male patient in order to restore the abdominal wall to absolute 
perfection 

He also believes it to be to the best interest of the patient, in the course of 
cholecystectomy, to advance from the gall-bladder fundus toward the com- 
mon duct This will enable the surgeon to meet possible anatomical varia- 
tions as regards the blood-vessel and cystic duct arrangement (Eisendrath), 
and will further enable him always to place the ligature of the cystic duct close 
to the common, thus preventing the later formation of a miniature gall- 
bladder, as some authors claim to have observed after extirpation 

Temporary drainage of the abdominal cavity after ectomy is considered 
an absolute necessity Air-tight suture of the peritoneal sac means taking 
chances with the patient’s life, as the ligature of the cystic duct may give way 
for unknown reasons a few days after opeiation, and the leakage of infected 
bile then cause peritonitis and death 

10 The principal technical advantage, accruing from the preliminary 
more refined diagnosis of diseases of the bile tract m the presence of gall- 
bladder — combined with appendicular disease, is the indication derived from 
it with reference to the place of the incision Knowing before operation 
that the bile is pathologic, we will cut down on the gall-bladder and pull up 
the caecum with the appendix, instead of cutting down on the appendix and 
then palpate the gall-bladder region, as done heretofore In the latter in- 
stance the surgeon can but determine the presence or absence of calculi in 
the gall-bladder, he cannot feel pericystic adhesions, omental attachments, etc 

11 Inspection and palpation of the gall-bladder during operation must 
cease to render the only indication for cholecystectomy The quality of the 
bile, determined systematically, with the help of the duodenal tube previous 
to operation and, if desired, the condition of the bile aspirated from the gall- 
bladder during the operation, must guide the surgeon in his decision of where 
to incise and what to excise 

Many important questions, naturally, still remain unsolved and require 
further study, for instance 

Is the color of the normal bile always golden-yellow, m other words, 
does green or brown bile m a gall-bladder, or a mixed color always indi- 
cate pathology ? 

May the wall of a gall-bladder contain microorganisms, and the viscus 
still be considered non-pathologic ? In other words, does the presence of 
bacteria in the wall of a macroscopically seemingly healthy gall-bladder always 
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represent the first stage of the cycle of the pathological events up to the 
eventual formation of gall-stones ? 

Do the bacteria reach the viscus from the duodenum, or by way of the 
arterial blood stream, or the lymph current ? 

IV Final Results — A final follow-up of results obtained so far m our 
series of cases of cholecystectomy done for chronic cholecystitis without 
stones was started, but it has been impossible to complete it and, therefore, 
cannot be embodied in this paper 
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By Donald C Balfour, MD 

of Rochester, Minnesota 

The surgical treatment of gastric ulcer is characterized by a striking 
uniformity of results Averages based on statistics from scattered sources 
show that satisfactory results are being obtained m from 70 to 80 per cent 
of cases of chronic gastric ulcers in which operation is performed This 
average is considerably higher if we include patients whose distress has been 
alleviated only, so that the number failing to secure any benefit by surgical 
management does not exceed 5 to 10 per cent It is this small percentage 
of absolute and relative failures, however, that the internist emphasizes and 
that the surgeon regards as a stimulus to increasing the efficiency of surgi- 
cal methods 

Certain lines of investigation and action could be followed profitably in 
the endeavor to make the surgical treatment of gastric ulcer even more effec- 
tive The part of foecal infection in the etiology of the disease is of pre- 
dominant importance, but a systematic, thorough search for an infectious 
focus has rarely been included m the surgical management It is true also 
that the excellent results which follow operation for chronic gastric ulcer 
have been accomplished with little attention to postoperative dietary or 
therapeutic management, although it would be logical routinely to carry out 
an intelligent regime of diet and habits of living Since these two unques- 
tionably important phases in the treatment of gastric ulcer have been neglected 
almost entirely in the past, it seems safe to predict that with their full 
development the number of failures to secure a complete permanent cure 
will be still further diminished 

The point I wish to discuss in this paper, however, and one which I 
believe is of great immediate importance, concerns the selection of operation 
in cases of gastric ulcer It is very probable that further progress toward 
maximum good results in this disease will come from the most intelligent 
selection and application of the methods of treatment which are now known, 
rather than from additional operative methods It has become a platitude 
that the surgeon should have no fixed ideas of the operation he will perform 
in gastric ulcer until the lesion is revealed The recent plea by British and 
European surgeons, notably Moynihan, for more frequent employment of 
partial gastrectomy for gastric ulcer indicates how unsettled is the question 
of the most efficient use of the various surgical methods of dealing with 
the lesion 

The observations in this paper are based on the results of the surgical 
treatment of 826 cases of gastric ulcer m the Mayo Clinic between January, 

* Read by title before the American Surgical Association, June 16, 1921 
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1913 and January, 1920, and they are intended to point out, as specifically as 
possible, die relative merits of surgical measures of proved value and some 
of the indications for their selection 

There are four mam considerations upon which the value of any operation 
for gastric ulcer should be judged simplicity, applicability, immediate results, 
and ultimate results 

Simplicity — The simplicity of an operation depends on the ease with 
which it is performed and the soundness of the principles on which it is based 
The popularity of gastroenterostomy is due largely to the fact that it excels 
m these two respects Under ordinary circumstances the operation is simple 
and safe, and its chief purpose, affording rest to the stomach, is fundamentally 
sound The value of the relative rest which is brought about by gastro- 
enterostomy has not been sufficiently recognized, and yet it is probably the 
most important function of the operation Absolute rest of the stomach can 
be secured by a jejunostomy, and Moymhan advocates and employs this pro- 
cedure combined with gastroenterostomy in “ Y ” for very large fixed ulcers 
in patients in such condition that all other procedures are contraindicated, 
he reports excellent results of such management The relative rest afforded 
by gastroenterostomy alone, however, seems to be quite sufficient, m all but 
exceptional cases, to create conditions favorable to the healing of the ulcer 

Another operation which stands out prominently because of its ease of 
performance is cautery excision , it also is based on sound premises, namely, 
the effect of heat on infected and malignant tissue Inasmuch as it is now 
generally recognized that the best treatment for chronic gastric ulcer must 
include its radical removal, combined with some procedure to insure symp- 
tomatic relief and to prevent recurrence of the ulcer, it is fortunate that we 
have at hand such simple, safe, and effective measures as cautery excision 
and gastroenterostomy, the combination of which has been attended by such 
satisfactory results Compared with these procedures, partial gastrectomy, 
particularly when combined with gastrojejunostomy in “ Y ” is primarily at a 
serious disadvantage, for the chances of mishap during its performance 
are too many to warrant adoption of the operation by any but the most 
skilled and experienced surgeons 

Applicability — No operation compares with gastroenterostomy in its 
applicability, for often it can be employed when all other procedures are 
contraindicated, as in an extensively indurated, adherent ulcer high on the 
lesser curvature, for which resection is not feasible, excision unwarranted, 
or even destruction by cautery not easily carried out Not only can gastro- 
enterostomy be performed in such cases, but the results may be expected 
to be satisfactory in a large proportion of cases The wide applicability of 
the operation and the likelihood of its bringing about good results has natur- 
ally led to its being performed when conditions definitely contraindicated it 
and especially when no ulcer existed The extent of its abuse may be sur- 
mised from the fact that it has been found necessary to cut off a number of 
gastroenterostomies m the Mayo Clime because the operations had been per- 
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formed unwisely. When the operation is indicated there are fewer obstacles 
to its performance than to any other procedure Even when the stomach 
is small and high-lying, and cannot be easily approximated to the jejunum, 
the anastomosis can be accomplished without undue difficulty During the 
last seven years gastroenterostomy has been a part of the surgical manage- 
ment in 82 per cent of the operations for gastric ulcer in the Mayo Clinic, 
excluding gastric resections 

Immediate Results — One of the most remarkable accomplishments m the 
surgical management of benign lesions of the stomach has been the steady 
reduction of operative mortality The elimination of former dangers directly 
associated with the operation, namely, hemorrhage, sepsis, and mechanical 
disturbances, has been largely responsible for the present low average mortal- 
ity for all types of operation in all gastric ulcers, acute, perforating, and 
chronic, 2 99 per cent This percentage has varied but little during the past 
five years, so that even with more effective preoperative and postoperative 
treatment and more careful selection of operation such improved methods 
affect the general mortality rate by only a small margin The low mortality 
rate of 1 85 per cent in 213 cases of cautery excision and gastroenterostomy m 
the Mayo Clinic during a period in which the indications for this operation 
were not so well known as they now are, is significant On the other hand, 
partial gastrectomy for ulcer has been associated with a considerably higher 
mortality than that following knife or cautery excision and gastroenteros- 
tomy, but it should be stated that it has been the practice in the Clinic to 
resect the stomach only m cases of ulcer with serious complications or those 
suspected of malignancy All operative procedures for gastric ulcer are so 
perfected now that the immediate convalescence of patients is rarely dis- 
turbed and serious complications, such as hemorrhage, vomiting, and 1 me- 
chanical difficulties at the anastomosis, have been practically eliminated 

Ultimate Results — It is chiefly in relation to ultimate results that the 
plea for more radical surgical methods than gastroenterostomy is made, and 
the question is mainly whether or not the disadvantages of gastric resection, 
particularly its greater difficulty and its higher immediate mortality, are out- 
weighed by any superior ultimate results which may follow the operation 
Ultimate results may be considered under three headings (1) relief of symp- 
toms , (2) protection against recurrence of the ulcer or occurrence of a new 
ulcer, and (3) protection against the development of cancer 

Relief of Symptoms — It is fortunate that the results of operation for 
gastric ulcer, so far as the relief of symptoms of which the patient complained 
is concerned, can be ascertained readily and accurately without reexamination 
of the patient Certain points in connection with such results may be empha- 
sized (1) Experience has shown that if a patient has had complete relief 
for a year after operation, it is very unlikely that symptoms will recur, so 
that statistics and observations based on results after at least eighteen months 
are relatively accurate (2) A point to which I have drawn attention in a 
previous paper 2 is that some patients, although completely relieved of their 
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symptoms, may suffer from gastric hemorrhages at a later period, this 
tendency being greatest in patients who have reported hemorrhages previous 
to operation It is imperative, therefore, to deal radically with the bleeding 
type of ulcer, and since we have made a routine practice of destroying every 
ulcer, duodenal as well as gastric, associated with a history of bleeding, the 
incidence of these unexpected hemorrhages has been greatly reduced (3) 
Of the patients who did not obtain a completely satisfactory result from the 
operation very few have not been accorded a greater and more lasting measure 
of relief than they had secured from any previous medical treatment It is 
not difficult, if one seeks to find evidence that will appear unfavorable, to 
obtain statements from patients that they occasionally have some gastric 
disturbance following operation, which on fair consideration has no more 
significance than have similar disorders in persons m normal health Such 
disturbances are cited, however, as evidences of surgical failures by those 
who endeavor to discredit surgery or to discredit a certain type of operation 
The final judgment of what the operation has accomplished for the relief 
of symptoms can safely be based on the opinion of the patient 

Protection Against Recurrence of J leer, or Against Occurrence of a 
New Ulcer — Gastrojejunal ulcer after gastroenterostomy, for example, has 
been so emphasized because of the numerous papers on the complication that 
a quite unjustified reaction toward this operation has resulted It is appar- 
ently forgotten that ulcers occasionally recur and new ulcers occasionally 
form after any type of operation for gastric ulcer Some known factors 
which contribute to the formation of ulcers in the line of anastomosis are the 
irritation of permanent suture material, unnecessary trauma caused by clamps 
or forceps, and a neglected hsematoma These are controllable factors, but 
the greatest advance towards preventing the occurrence of these new ulcers 
will be, I believe, the routine eradication of all septic foci and adoption of a 
proper postoperative dietary and therapeutic regime The complete protec- 
tion against recurrence of ulcers m any part of the stomach probably depends 
largely on the thoroughness of such measures 

Protection Against Cancerous Degeneration — The danger of cancer de- 
veloping on a gastric ulcer for which gastroenterostomy alone has been per- 
formed has been variously estimated Kocher placed the figure at 2 per 
cent , von Eiselsberg at 4 per cent , while Coffey has found recently that 
in his own large experience cancer actually developed more frequently m cases 
in which excision was performed than m cases in which gastroenterostomy 
alone was performed , the latter incidence was only one in 163 cases Our 
records show that m 214 cases of simple gastroenterostomy there were five 
patients m whom death from cancer occurred more than two years after 
operation It must be remembered, however, that the percentage of late 
deaths following gastroenterostomy is higher than the percentage following 
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any other operation. While it is not known how many in the former group 
die of gastric cancer, it is fair to assume, because of the absence of proof of 
the true character of the lesion at the time of operation, that a considerably 
larger number die of cancer than is known One of the most interesting 
questions in this connection is whether gastroenterostomy alone, for an ulcer 
which has already taken on early malignant changes, does not, besides healing 
the ulcer, delay growth of the cancer cells already implanted There is some 
evidence to show that this occasionally takes place, but very little evidence 
to support the view that cancer frequently develops on a really benign ulcer 
which has been gastroenterostomized From all information we have been 
able to obtain on the subject, we have found that cancer has been known to 
develop, during a seven-year period, in thirty-three of the 799 cases of gastric 
ulcer in which operation has been performed in the Mayo Clinic These 
known cases of cancer developed after every type of operation, and, what is of 
great importance, with apparently no less frequency following partial gas- 
trectomy than following knife or cautery excision and gastroenterostomy 
This whole question of subsequent results in relation to the different opera- 
tions needs continued study There is one certain fact, namely, that no 
operation for gastric ulcer will absolutely assure a patient that he will not die 
of gastric cancer Whether the incidence of cancer after any operation which 
includes radical removal of the ulcer is any higher than the normal incidence 
of the disease remains to be settled and, if proved, explained 

This review of the relative merits of the various methods of dealing with 
certain types of ulcers and the attempt to establish indications for the opera- 
tions are based on the experience with these methods in the Mayo Clinic, and 
a study of their immediate and late results 

Ulcers of the Lesser Curvature — Ulcers of the lesser curvature, including 
those closely associated with the lesser curvature on the anterior or posterior 
wall, comprise almost 90 per cent of all gastric ulcers Small uicers of the 
lesser curvature, that is, ulcers with craters less than 1 cm in diameter, when 
situated m the pars pylonca or pars media, and without extensive induration 
or perigastric adhesions, have been best managed in our experience, from 
the standpoint of immediate and end results, by knife or cautery excision 
combined with gastroenterostomy From the standpoint of operative man- 
agement cautery excision has certain distinct advantages over knife excision , 
and the late results of cautery excision combined with gastroenterostomy, 
when the procedure has been wisely chosen, are at least as good as those ob- 
tained by kmf e excision and gastroenterostomy 1 If either method of excision 
has been performed radically, the danger of cancer developing is negligible 
The value of heat as a destructive agent to the cancer cell, which may already 
have been developed in the tissues surrounding the actual ulcer, has been 
well established For small ulcers on the lesser curvature m positions less 
easily accessible, excision, preferably by cautery, followed by gastroenteros- 
tomy, is very satisfactory and as a matter of fact is the only radical treatment 
that can be carried out safely Gastric resection is certainly not warranted 
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in these small, high-lying ulcers because of its technical difficulties, because 
the amount of healthy stomach removed is out of all proportion to the size 
of the ulcer, and because of the efficiency of cautery excision and gastro- 
enterostomy It may be doubted whether any method of surgical manage- 
ment of these smaller ulcers, m whatever position on the lesser curvature, will 
prove to be more successful than excision by cautery and gastroenterostomy, 
which give satisfactory results in more than 80 per cent of the cases, and an 
operative mortality of only i 8 per cent 

Ulcers of the lesser curvature with a crater larger than 2 cm m diameter, 
with extensive induration, adhesions to neighboring structures and organs, 
and indications of possible malignancy, must be dealt with quite differently 
from the small, uncomplicated ulcers, to insui e the best possible results If 
a large ulcer is near the pyloric end of the stomach, pyloric resection is the 
operation of choice, unless the lesion is so fixed to surrounding tissues and is 
in such an inflammatory state that its mobilization is unwise Under the 
latter circumstances gastroenterostomy is clearly indicated and it will give 
excellent immediate results with a fair prospect of permanency The indi- 
cations for subtotal gastrectomy become less clear the farther an ulcer of this 
type is from the pylorus, although as long as such an ulcer is reasonably 
accessible and can be mobilized safely, gastric resection is the best procedure 
Beyond this point of reasonable accessibility, resection is inadvisable because 
of the reasons already mentioned, and because of the distinctly additional 
risk When the lesion is in the body of the stomach and is associated with 
hour-glass deformity, resection in continuity is a useful technical procedure 
which will give good immediate results, but sometimes the ultimate results in 
our experience have been marred by disturbances m motility due to contrac- 
ture in the site of anastomosis Deaver and Pfeiffer have recently reported 
better results from this operation by adding a gastroenterostomy distal to 
the circular anastomosis 

The selection of the best operation for the small, uncomplicated ulcers and 
the large, complicated ulcers of the lesser curvature is not difficult When 
an ulcer between these two types is met with on the lesser curvature, however, 
the best operation is not so easily chosen Again the important question is 
that of malignancy There are no hard and fast rules by which early 
malignant changes m an ulcer can be recognized, so that differentiation is 
not easy or certain, but it is a fact that the subsequent course of doubtful 
cases shows that errors in interpretation are rarely made and when they are 
it is much more likely that an ulcer has been erroneously labeled “ cancer ” 
than a cancer mistakenly called “ ulcer ” The danger of a primary gastric 
cancer or a cancerous ulcer being wrongly diagnosed or unrecognized by the 
combined findings of a well-qualified internist, a rontgenologist, and a sur- 
geon, I believe to be most unlikely, and it is surprising how few of the 
gastric lesions diagnosed clinically, rontgenographically, and at operation 
as benign ulcers, prove to be malignant on pathologic examination following 
radical removal of the ulcer The incidence of such cases in the Mayo Clime 
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has not exceeded one or two per cent The method of removing a substantial 
slice from the ulcer and subjecting it to immediate microscopic examination, 
while not absolute in determining whether malignancy is present, has proved 
to be most valuable and is quite justified, providing the ulcer is immediately 
destroyed by cautery, whether or not malignancy is reported on pathologic 
examination The procedure is carried out routinely m the Clinic in 
cases which really are not suspicious of malignancy, adding, of course, a 
gastroenterostomy If, however, any part of the examination raises the 
possibility of malignancy, if the ulcer is favorably situated for resection, and 
conditions warrant it, partial gastrectomy holds first place, although the 
higher operative risk demands that the operation be well justified before it 
is attempted The farther from the pylorus ulcers m this borderline group 
are encountered, the less definite become the indications for subtotal gas- 
trectomy, particularly for the surgeon whose experience has not been large 
in this field The best surgical management of these cases is, I believe, gastric 
resection when proof of malignancy is established , gastric resection, if it can 
be performed without an abnormally high mortality, when there is strong 
suspicion of malignant degeneration, radical cautery excision and gastro- 
enterostomy, if the resection cannot be performed without an abnormally 
high risk, and, m all other cases, cautery excision and gastroenterostomy, 
except m cases of ulcer so near the cardia that access is too difficult, when 
gastroenterostomy alone will often give surprisingly good results. In cases 
of very extensive ulcer the usefulness of jejunostomy should be remembered 
Ulcers of the Posterior Wall — After the lesser curvature the most com- 
mon site of ulcer is the posterior wall about io per cent of all gastric ulcers 
occur there, and 75 per cent of these are m the pars media The surgical 
management of these is technically more difficult and is not as yet attended 
by as satisfactory results as follow operations for ulcers of the lesser curva- 
ture Such ulcers usually have extensive craters and are attached to the 
pancreas, and the patients are often m poor condition It is a requisite 
of any operative procedure undertaken for such ulcers that the stomach and 
pancreas shall be separated if good results are to be obtained This separa- 
tion may be accomplished by various approaches, such as transgastric, through 
the gastrohepatic omentum, or through the transverse mesocolon W J 
Mayo has recently stated his preference for the gastrohepatic omentum 
route as the avenue of approach because it is simplest, most applicable, and 
most effective m exposing the ulcer and its attachments The ulcer having 
been separated and specimens removed for microscopic examination, the 
edges of the opening in the stomach should be thoroughly removed by 
cautery, the raw surfaces of the pancreas seared, the opening in the stomach 
closed, and gastroenterostomy performed If cicatrization has developed to 
a point in which there is hour-glass deformity in the body of the stomach 
and the ulcer itself can not be dealt with satisfactorily, sleeve resection com- 
bined with gastroenterostomy deals very adequately with the pathologic 
condition and with the deformity, although symptomatic relief is not certain 
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When posterior ulcers are situated near the pylorus (only 8 per cent of them 
are in this situation), pyloric resection is the operation of choice 

Ulcers of the Anterior Wall — Ulcers of the anterior wall constitute only 
i per cent of gastric ulcers If the ulcer is small it can be excised pri- 
marily with the knife or cautery and direct closure made, or, if the ulcer 
is near the pylorus, a plastic operation may be advisable The pyloroplasty 
of Finney has a definite application in small, non-adherent ulcers in close 
proximity to the pylorus, although its value seems to be chiefly in dealing 
with ulcers on the duodenal side of the pylorus rather than on the gastric 
side The operation permits of radical removal of the ulcer and direct 
inspection of the posterior wall of the stomach and duodenum 

For large ulcers of the anterior wall near the pylorus, especially when 
they have perforated and become adherent to organs and structures, pylorec- 
tomy is justified if mobilization does not involve too wide a dissection into 
inflammatory tissue , but it should be remembered that these “ pyloric ” ulcers 
are almost always duodenal and hence not subject to malignant changes The 
same indications for pylorectomy exist when malignancy is suspected or 
proved, as I have already pointed out If pylorectomy is not advisable, 
gastroenterostomy alone, without separation of the ulcer from its attach- 
ments or any radical treatment of it, is the operation of choice Should a 
diagnosis of malignancy or probable malignancy be made at operation and it 
seems unwise, because of the patient’s condition or the condition of the opera- 
tive field, to resect the growth, gastroenterostomy may be performed as a 
first-stage operation in anticipation of performing resection as the second 
stage when conditions are favorable Nothing illustrates so well what gastro- 
enterostomy will accomplish as its visible effect on these large, adherent 
lesions , and experienced surgeons all testify to the fact that when the abdomen 
is opened for the second stage, these ulcers, supposedly malignant, have 
occasionally entirely disappeared 

To the few remaining types of ulcers of the anterior wall and of the greater 
curvature the general principles that have been suggested may be applied 
The indications outlined for the choice of operation in gastric ulcers of 
various types and situations are necessarily somewhat general , but they are 
based on a careful study of the results of operations for 826 gastric ulcers 
in the Mayo Clinic durmg a seven-year period It seems quite safe to con- 
clude from these results that there is every justification for adhering to the 
practice of excising, preferably by cautery, the benign chronic gastric ulcer, 
and combining a gastroenterostomy with the excision The results in this 
series of cases do not indicate that more radical treatment, gastric resection, 
is a preferable method in any considerable percentage of non-malignant ulcers 
It is encouraging to note m summarizing that we were able to trace 85 
per cent of the patients m this series More than 70 per cent report com- 
plete relief, 10 per cent report marked improvement, and 4 per cent only 
report no relief 
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THE ALTERED ANATOMY AND PHYSIOLOGY OF THE CECUM 
AND ASCENDING COLON, THE RESULT 
OF ADHESIONS* 

By George G Ross, M D 
of Philadelphia 

The importance of adhesions involving the abdominal viscera m the 
causation of symptoms of various degrees of severity has long been recog- 
nized In the past, however, these symptoms have often been discussed in 
a general way, and the results of abdominal adhesions have been often con- 
sidered as consisting principally of indefinitely localized abdominal pain and 
more or less disturbance of the functions of the gastrointestinal tract An 
exception to this viewpoint has, of course, always existed in those cases m 
which there has been acute obstruction of some portion of the intestinal canal 

Gradually, however, the fact has become established that the term “adhe- 
sions” is not sufficiently clear , that we must try to separate as clinical entities 
those groups of cases in which the adhesions affect principally the anatomy 
and physiology of a definite portion of the intestinal tract 

Moreover, I consider it to be established that adhesions involving the 
csecum and ascending colon to such an extent as to cause symptoms can often, 
indeed, as a rule, be correctly diagnosed , that they give a distinct symptoma- 
tology, and that a definite line of treatment, surgical or otherwise, is indicated 
when such a diagnosis is made 

Any consideration of the treatment or symptoms of such derangements 
must rest upon a consideration of the variations from the normal anatomy 
and physiology of the parts affected, and upon certain factors concerning the 
nature and origin of the adhesions we have to deal with 

Normally the ascending colon is the largest portion of the intestine, the 
csecum being its largest portion In the majority of cases the csecum has a 
freer range of motion than the other portions of the large gut, the ascending 
colon being, as a rule, fixed in the right iliac fossa and right kidney space 
In but 25 per cent of cases is there a distinct mesocolon for this portion 
of the intestine 

Physiologically, two points are to be noted as regards the ascending 
colon ( 1 ) Its contents are semifluid or fluid and it is here that a large part 
of the water from the fecal stream is absorbed (2) It is characterized by 
antiperistalsis, the wave being stopped by the closed lleocEecal valve This 
reversed peristalsis has for its object the thorough mixing of the food con- 
tents before the withdrawal of the fluids When the mixture is right, true 
peristalsis replaces the antiperistalsis, the food is pushed along to the trans- 
verse colon, and the lleocsecal valve opens for the admission of a fresh supply 

* Read before the American Surgical Association, June 15, 1921 
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of material from the small bowel It must be realized that in this lift of 
material alone, the individual being in the vertical position, considerable work 
is done by the musculature of the caecum and ascending colon, and even a 
slight additional burden caused by pathological conditions may render normal 
function impossible 

The ascending colon, by its location, structure and function, is not much 
affected by acute inflammatory conditions arising within or from it The 
mechanical effects of occlusion by neoplasm are well known and need not 
be discussed here The most frequent cause of malfunctioning of this por- 
tion of the gut is adhesions Excepting those cases in which we find adhe- 
sions within the abdomen following upon a definite infectious peritonitis — 
in which event the adhesions naturally correspond m location to the site of 
this process — the right iliac fossa is by far the most frequent site of those 
bands, folds and adhesions with which we are now dealing 

In a previous communication 1 1 have laid stress upon the fact that these 
bands, folds and adhesions are, as a rule, not the result of faulty develop- 
ment or failure in the descent or rotation of the gut, but are inflamma- 
tory, caused by a peritonitis, acute or chronic, recognized or unrecognized, 
in adult life, infancy or the prenatal period I believe that a recognition of 
this fact will do much to do away with the hesitation with which many 
surgeons approach the cure of conditions resulting from them, and with 
faulty surgical procedures which attempt an approach at correction from 
the wrong angle The surgeon who deals with such adhesions must attempt 
to relieve symptoms due to them and to prevent their recurrence, not to re- 
construct an intestinal canal according to his ideas of its physiology Since 
these adhesions are, as a rule, inflammatory, they produce alterations of 
greater or less degree in a gut previously normal or nearly so The inflam- 
matory process causing them may have occurred at any period, and may not, 
indeed frequently does not, have symptoms severe enough to justify a clinical 
diagnosis of peritonitis Its results are, however, of the same nature, if not 
the same degree, as those caused by a definite purulent peritonitis , % e , 
abdominal adhesions are distinguished from those possibly non-infectious 
agglutinations, transient m nature, referred to by certain authors 2 In other 
words, the results involve destruction of the endothelial layer of the serosa, 
with subsequent formation of permanent pathological structures binding 
together certain of the abdominal viscera 

To approach correctly the treatment of such adhesions involving the 
caecum (with the lleocaecal junction and the ascending colon), we must con- 
sider their grouping (i) As to their extent and their location, (2) as to 
their anatomical effect by traction upon the abdominal viscera, (3) as to the 
systemic and local symptoms produced 

1 Since the degree of frequency and extent of the pentonitic process 
causing these adhesions varies so greatly, it follows that m a given case the 
adhesions may be of the slightest extent or so dense and extensive as to 
almost obscure the normal anatomy of the parts Strange as it may appear, 
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a few small adhesions may by their location cause a far more marked 
symptomatology than far more evident structures not so disadvantageous^ 
placed Adhesions seriously interfering with the lleocsecal junction, causing 
fixation when the rest of the intestines in tins region are ptosed, give probably 
greater distress than far greater structures obstructing only the caecal lumen 

2 Adhesions about the csecum and ascending colon do not necessarily 
give symptoms confined to these structures They may cause interference 
with the gastrointestinal tract in any of its portions We must consider 
among other conditions (a) Malposition of the stomach associated with 
ptosis and fixation of the transverse colon, caused by adhesions, (6) traction 
upon the duodenojejunal junction due to adhesions in the lleocsecal area, 3 
(c) possible gastric lesions of an organic character superinduced by malposi- 
tion caused by adhesions lower down, 4 (d) traction upon the splenic and 
hepatic flexures by the misplaced transverse colon and fixed lleocsecal region 

3 Bearing m mind such conditions as these, we may approach a rational 
attempt at classification of the symptoms due to interference with the csecum 
and ascending colon 

The local symptoms are Pam about the lleocsecal junction and hepatic 
flexure, more or less constant with occasional marked exacerbations , tender- 
ness, not localized to McBurney’s point, but more diffuse , a feeling of actual 
stoppage of intestinal contents, especially gas, at the hepatic flexure Fluoro- 
scopic examination often displays a fixed point at the lleocsecal junction, 
hepatic flexure, or both, with delayed passage of intestinal contents There 
is frequently a constriction, posterior displacement and fixation of the ter- 
minal portion of the ascending colon and hepatic flexure Often there is an 
associated dilatation of the caecum and first portion of the ascending colon 

As referred local symptoms, must be mentioned especially the gastric 
ones , i e , so-called dyspepsia without evidence of gastric disease, but with 
tenderness tn the right iliac fossa often manifested, vomiting without gastric 
or upper abdominal cause and associated with fluoroscopic evidence of dis- 
turbed physiology of the caecum and colon 

The functional symptoms are due to delay in the handling of the intestinal 
contents by the large gut — constipation, intestinal torpor and distress due to 
the excessive formation of gas and its slow and painful progress along the 
gut tube The systematic symptoms are directly due to this coprostasis, with 
the excessive absorption of putrefactive materials They may range from 
mere weakness, malaise and listlessness, cold feet and hands, and chronic 
headache, to the most extreme depression with secondary joint and other 
lesions due to what is practically fecal infection Fortunately these severe 
cases are rare, for they are most intractable under any form of treatment 

It seems to me that careful study of a given case, and a consideration 
of the local and general symptoms, with careful X-ray studies, will m most 
instances enable us to make a correct diagnosis of csecal (lleocsecal) and 
colonic adhesions 

Our ideas upon treatment should take just as definite a form 
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It can be broadly stated that the cases, insofar as treatment is concerned, 
fall easily into three groups * 

1 Those cases in which the symptoms, due to a minor grade of adhesions, 
accompany a general ptosis of the viscera m individuals of the so-called 
“ neurasthenic type ” In these instances the difficulty caused by the adhesions 
is not the patient’s major ailment Attempts at surgical cure of such patients 
are rarely successful and have been in the past a cause of much unfavorable 
comment upon the surgery of intestinal conditions in general 

2 Those cases in which the adhesions themselves are the mam or only 
cause of the symptomatology, giving rise to those local and general symptoms 
previously described Either the local or general symptoms may predomi- 
nate If the local evidences are not marked, and the systemic effects are 
grave, careful study is necessary not only to demonstrate the cause of the 
general symptoms but also to eliminate those cases in which the intestinal 
lesion but accompanies other underlying factors 

3 Those cases with most severe general symptoms, in which the visceral 
conditions are such as to call for extensive surgical procedures — such as 
resection of the colon Fortunately such cases are extremely rare The 
primary mortality is high, and while there have been occasional brilliant 
results they have been so few as to discourage frequent attempts at 
such surgery 

My conclusions as to symptoms and treatment of the lesions under con- 
sideration are based upon the observation of a considerable number of cases 

I have been able to collect from various hospital services the records of 
thirty-six cases I have operated upon since I have made routine examinations 
for abdominal adhesions involving the colon and lleocaecal region whenever 
an abdominal operation is performed The records are by no means uniform 
and it has been difficult to follow some of the cases I have classified the 
thirty-six cases as follows 

1 Those in which the mam pathological condition was an lleocaecal inter- 
ference due to a Jackson’s membrane or Lane’s kink, with or without chrome 
appendicitis There were nine such cases 

2 Cases more correctly to be classed only as “ adhesions ” involving 
the ascending colon and lleocaecal region These were fourteen in number 

3 Cases in which a major surgical condition associated with those under 
consideration as also operated upon These were three one case of chole- 
lithiasis , one case of salpmgo-oophontis , one high inguinal hernia 

4 Cases of abdominal adhesions (three classed as Jackson’s membrane) 
in which the records were insufficient to permit of proper analysis 

Of the nine cases of Jackson’s membrane in which adequate records were 
found, eight had an appendectomy performed at the same time, one had 
had an appendectomy four years previously with no benefit In four of 
the nine cases a diagnosis of adhesions involving the ascending colon or 
hepatic flexure was made before operation , in two of these Jackson’s mem- 
brane was definitely noted as a cause 
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Symptomatically the cases resembled each other in all having a history 
of abdominal pain Usually this pam suggested perhaps appendicitis, sub- 
acute in type An occasional patient (F K M ) would describe more in 
detail symptoms pointing to partial bowel obstruction and stasis rather than 
those leading to a diagnosis of inflammatory disease One case had joint and 
toxic symptoms of long standing — these entirely relieved by the operation 
In eight of the nine cases a record of the ultimate result is at hand six 
were cured (one still complaining of constipation) , one (Mrs Geo I ) was 
benefited (“ partially cured,” September 30, 1920) , one was benefited, but 
still seems to be m very poor shape The operative recoveries in all of these 
nine cases were uneventful 

In all of the cases the appendix when still present was removed, the 
adhesions were freed, the surfaces covered with peritoneum where possible 
and swabbed With paraffin (or olive) oil 

There were fourteen cases of adhesions Of these nine were cured with 
possible minor symptoms remaining, two were improved, one was unim- 
proved, two died 

Among the cases much benefited (1 e , cured) the following brief note of 
the pathology, symptoms and treatment may be given 


Pathology 

Sigmoid tied to lateral abdominal 
wall, chronic appendicitis 

Adhesions of omentum and al- 
most complete obstruction of 
ascending colon , chronic ap- 
pendicitis 

Subacute appendicitis , subacute 
peritonitis , young adhesions 
RIF 

Abdominal adhesions anchoring 
ascending colon and hepatic 
flexure, chronic appendicitis 

Adhesions about head of caecum, 
chronic appendicitis 

Adhesions (location) , chronic 
appendicitis 

Retrocaecal appendix , subacute , 
omentum constricting ascend- 
ing colon, five years old 

Previously operated , adhesion 
involving hepatic flexure and 
transverse mesocolon, anchor- 
ing stomach to right of mid- 
lme 

Previous operation, adhesions, 
ascending colon, duodenum and 
pylorus 


Symptoms 
Upper abdominal 


Lower abdominal, plus 
nausea and vomiting 

Constipation 


Pain, right lower ab- 
dominal segment 
Apparent attacks of 
subacute appendicitis 
Attacks of appendi- 
citis 

Generalized abdom- 
inal pain and pain 
on walking, consti- 
pation 

Very general abdom- 
inal symptoms 


Treatment 

Appendectomy, release 
of adhesions 
Appendectomy, release 
of adhesions 


Appendectomy , release 
of adhesions 

Appendectomy, release 
of adhesions 

Appendectomy, release 
of adhesions 

Appendectomy, release 
of adhesions 

Appendectomy, release 
of adhesions 

Release of adhesions 


Release of 
rej ection 
ligament 


adhesions , 
/R broad 


An analysis of these successful cases demonstrates that attention to the 
local pathology (appendicitis), etc , with release of adhesions only and meas- 
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ures to prevent their recurrence, often results in a cure It has not been 
found necessary to perform resections, plications or intestinal anastomoses 
There can be no doubt that more extensive operations would have been 
associated with greater mortality — the results could hardly have been 
more satisfactory 

In the one totally unsuccessful case a dense band of adhesions involved 
the ascending colon, causing angulation and fixation It is also noted that 
the stomach was ptosed to below the umbilicus The patient developed a 
slight hernia through the upper angle of the incision Nine months after the 
first operation she was operated upon by another surgeon — with what result 
I do not know 

Two cases of this series died One with extensive colonic adhesions died 
of acidosis five days after operation The second case died within ' forty- 
eight hours after operation This patient was not in good condition before 
operation and had very extensive adhesions She died with symptoms sug- 
gestive of peritonitis, confirmed at post-mortem examination 

In connection with those instances in which the adhesions are extensive 
and the gut has been kept from functioning normally for a long period of 
time, it may be noted that for a number of days immediately after operation 
the patient may suffer from symptoms suggestive of toxic absorption The 
relaxed and poorly muscled intestine cannot propel the foecal material quickly 
enough and temporary stasis with excessive absorption of harmful materials 
takes place When this becomes extreme an acidosis, perhaps fatal, super- 
venes Measures to combat this possible condition should be undertaken 
immediately after operation in every instance Sir A Lane attributes some 
of these symptoms to interference with lymphatic channels formed within 
the adhesions and advises drainage after extensive operations even when the 
intestine is not entered 
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CARCINOMA OF THE LOWER PART OF THE SIGMOID IN A 
BOY FOURTEEN YEARS OF AGE* 

By Ingersoll Olmsted, M B 
of Hamilton, Ontahio 

Carcinoma of the large bowel in young persons is a rare condition 
Louart 1 in. 1900 collected from the literature only nine cases occurring m 
youths up to twenty years of age Clogg 2 in 1908 collected seventy-two 
cases of cancer of the colon The youngest of these patients was fifteen 
years of age 

Merkel/ in his article of Tumors of Childhood in 1912, states that “The 
literature on the subject of malignant tumors in childhood must be accepted 
with some degree of caution since many of the cases lack histological 
confirmation ” 

Weinlechner in 5279 cases of carcinoma observed eighteen (o 34 per cent ) 
among children up to fourteen years of age Feldner m 914 cases of carci- 
noma met with only three uj5 to the sixteenth year of life 

Philip, in his inaugural dissertation on Carcinoma in Childhood (Munich, 
1908) , reviews the older and more recent literature Among 390 cases col- 
lected by him only eighty-seven seemed sufficiently genuine to warrant con- 
sideration Classified according to location and organs involved, he found 
the following regions to be entirely immune to carcinoma lungs, tongue, 
oesophagus, hypophysis (Erdheim, however, subsequently published two cases 
of malignant growth of the hypophysis), urinary bladder, penis, seminal 
vesicles, tubes, mamma Merkel calls attention to the fact that the list com- 
prises precisely those organs in which carcinoma in the adult is referable 
to chronic irritation 

The digestive tract was affected in 46 per cent of the cases, and the 
sigmoid in only 54 per cent In 111 cases, the large bowel was affected in 
28, of these the sigmoid was involved in seven cases 

Parkinson 4 reports case of a boy, aged nine years, who died six 
months after onset of symptoms No operation The autopsy showed 
that the abdominal lump (palpable mtra vitam ) proved to be the sig- 
moid lying m the right iliac fossa and adherent to the adjacent small 
intestine The wall of the sigmoid was thickened w'th a hard, whitish, 
growth , the inner surface was ulcerated, no trace of mucous membrane 
remaining The wall was one-third inch thick, the external surface was 
smooth There was no constriction of the gut Other organs normal 
Microscopic sections showed “ large rounded and tailed cells packed 
m the midst of fibrous tissue alveoli In some parts this is replaced by 
a granular, structureless, apparently colloid substance, taking the stain 
badly It is, I think, a carcin oma ” 

* Read before the American Surgical Association June 14, 1921 
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The author also refers to a case observed in a girl twelve years 
of age 

Barber 5 reported a case of a boy of nineteen years He was ad- 
mitted to the hospital with symptoms of acute intestinal obstruction 
Cancer history in the family, the mother having died of intes- 
tinal carcinoma 

The patient gave a history of intestinal cramps for one year, aggra- 
vated during the past two weeks, causing inability to work He had 
always been constipated, but had no pain when the bowels acted Two 
days before entering the hospital, the patient vomited persistently 
There was no evidence of blood in the vormtus, or colonic washings 
The abdomen was very tender, rigid and distended, especially on the 
left side and at the umbilicus 

A median incision disclosed a large indurated mass involving the 
upper extremity of the sigmoid Above this mass the intestine was 
very much distended There was very marked enlargement of the 
lymphatic glands m the mesosigmoid and upwards in the pre-aortic 
lymphatic glands Complete excision was impossible The tumor and 
regional lymph-glands were excised An end-to-end union of the bowel 
was made The patient recovered and left the hospital improved A 
later report stated that he had lost weight and strength, which indicated 
that he was undoubtedly suffering from metastases The pathological 
report was adeno-carcmoma 

Personal Case — The patient, Gordon Smith, aged fourteen years, 
entered the Hamilton General Hospital on February 16, 1920, com- 
plaining of pains m the abdomen, frequent stools of blood and mucus, 
with rectal tenesmus He gave the following history About four 
months ago he began to suffer from irregular abdominal pains, sick- 
ness and nausea when taking his meals and frequent desire to go to stool 
He lost flesh and the spasmodic abdominal pains became more frequent, 
and when at stool instead of passing fecal matter, only a little blood and 
mucus came away This was always accompanied by spasm and pain 
m the rectum At first the pains were more frequent during the day, 
especially so when eating his meals, but during the past few weeks he 
was compelled to go to the toilet two or three times during the night 
and the rectal tenesmus became more pronounced 

His family history is good Both parents are living and healthy 
and there is no history of tumors or cancer in his family With the 
exception of whooping-cough he has had no previous illness 

Present condition He is a small, emaciated looking little chap 
weighing only sixty-two pounds His face has a drawn expression, 
with wrinkles between his eyebrows His heart and lungs are normal 
The urine is negative to casts, albumen and sugar The abdomen is dis- 
tended and marked peristalsis is seen and felt m the transverse and 
descending colon When his peristalsis comes on, the descending colon 
and sigmoid is shoved over to and even beyond the median line After 
the spasm has passed off, a lump can be felt at the lower end of the 
sigmoid On rectal examination, an irregular mass can be distinctly 
felt The abdominal wall is so thin that the distended colon can be 
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easily mapped out The lad stated that sometimes when sitting on the 
closet, something seemed to come out of his anus 

It was somewhat difficult to decide the exact nature of the giowth, 
as it hardly seemed likely that a boy so young would be affected with 
a cancer of the large bowel, yet, had this condition been seen m an 
adult fifty years of age, I would have had little hesitation m making 
a diagnosis of cancer The patient had been in the hospital nearly two 
days before I saw him and as Ins condition was not very good, I oper- 
ated immediately The abdomen was opened and the growth was 
found at the junction of the rectum and lower end of the sig- 
moid The bowel above the growth was very much distended with 
fecal matter The rectum was likewise very much dilated and there 
was a partial intussusception of the tumor into the rectum No enlarged 
lymph-glands were found and no nodules could be felt in the liver 
Owing to the great mobility of the sigmoid and descending colon, the 
mass was easily brought well out of the abdominal wound and excised 
The proximal bowel was so packed with a thick clay-like fecal mass, 
that it seemed wise to empty it before putting m a Paul’s tube The 
peritoneum was closed around the two projecting ends of the bowel 
and the skm and muscles approximated by a few sutures of silkworm 
gut As the operation was not a lengthy one, veiy little shock fol- 
lowed It was necessary, however, to remove the Paul’s tube on the 
second day, as it became blocked with fecal matter The wound became 
infected and the stitches were removed The lad, however, was en- 
tirely relieved of pain, wa^ able to take plenty of food, but did not seem 
to thrive He became thinner and thinner He was then taken to the 
roof of the hospital and kept in the open air He improved imme- 
diately and gained flesh rapidly The wound healed up around the 
divided ends of the bowel and on April 15th, nearly two months 
after his first operation, a junction of the two free ends of the bowel 
was made This was, unfortunately, not quite a success, as a small 
fecal fistula developed, which, however, gradually closed, and he left the 
hospital on June 6th 

He has reported at my office several times during the last year and 
his weight has increased more than 50 per cent His present health 
is excellent 

Pathological report made by Dr W J Deadman, pathologist of the 
General Hospital, Hamilton, is as follows 

Gioss Appearance — The gross specimen consists of about seven 
inches of large bowel, in the centre of which is a cauliflower-like growth 
completely encircling the bowel and causing partial obstruction of its 
lumen This tumor mass is raised about three-fourths of an inch 
above the general level of the mucosa, and is papillomatous in appear- 
ance The bowel wall beneath is apparently infiltrated by the growth, 
although the peritoneal surface has not been broken through In some 
parts of the tumor there seems to be production of mucoid material 

Microscopic Examination — Histological examination of the tis- 
sue shows vaned forms of atypical growth of gland epithelium In 
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Fig i — Carcinoma of Sigmoid, Case — Gordon Smith One inch of the bowel 
above and below the tumor has been trimmed off in mounting the specimen 
which on removal was seven inches m length The width of the base of the 

tumor is two inches 



Pig 2 — Carcinoma of Sigmoid Case — Gordon Smith H P field of sec- 
tion of tumor Magnification \ io 




Fig 3 — Carcinoma of Sigmoid Case — Gordon Smith Mag- 
nification X 400 Shoe ing Mitotic Figures 
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some places there is an irregular formation, of gland acini, many of 
which are lined by high columnar epithelium, while others show a 
marked heaping up of the epithelial cells Some of these acini are 
distended and cjstic, while in other places there is invasion of the 
underlying tissue by solid strands of epithelial cells The interstitial 
tissue shows some areas of infiltration by polymorphonuclear leucocytes 
In one area several epithelial cells are seen in mitosis Diagnosis — 
adeno-carcinoma 

In patients where there is an old chronic obstruction the fecal matter 
above the obstruction becomes so thick and difficult to get rid of, that it will 
not go through a Paul’s tube In a number of such cases I have made use 
of a suggestion of the late Doctor McGraw, of Detroit He mobilized the 
growth, brought the mass outside of the abdominal wound and placed his 
elastic ligature through the two healthy portions of the bowel above and 
below the growth Instead of using his ligature, and where it is possible 
to milk back the contents of the proximal bowel, I make a similar anas- 
tomosis with sutures, remove the mass, close the divided end of the lower 
segment and leave the proximal end open for drainage This acts as a 
safety valve and gradually contracts and is easily closed later 
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THE SURGICAL TREATMENT OF MEGACOLON* 

By Charles N Dowd, M D 
of New York, N Y 

It is nearly a century since Parry described a case of megacolon — 
observed at autopsy, in an adult who had suffered from digestive disturbance 
for years This colon was enormously distended, and contained an immense 
quantity of faces We do not know what observations had preceded his, 
but between 1825, the date of his publication and 1886, the date of Hirsch- 
sprung’s first article, there were at least twenty-six publications about these 
tremendously enlarged colons Hirschsprung’s articles stimulated attention 
to the subject and they came at a time when abdominal surgery and abdom- 
inal pathology were receiving increased attention, hence when Fmney wrote 
his classical article in 1908 he found a bibliography of 206 articles Since 
that time the literature has increased even more rapidly, and is now so large 
that it is hardly possible to grasp it m full detail 

Method of Occurrence — Congenital idiopathic dilatation of the colon 
(Hirschsprung’s disease) has generally been considered, in large degree, a 
disease of childhood There are a great many descriptions of the disease 
occurring in children They surely make the most vivid pictures Hirsch- 
sprung advocated the name of “true” megacolan for them and the name 
of “ pseudo ” megacolon for those cases occurring in adults With 
the later development of the subject this distinction has not always 
held Many observers believe that if some patients with this disease can 
worry along to adolescence, others can reach adult life and that there is 
no proper age limit The subject has been complicated by the including of 
reports of localized megacolon Even m the undoubted congenital cases 
the sigmoid is more apt to show dilatation than the rest of the colon the 
intestine angulates at the fixed points and distends elsewhere, although 
after its removal it may be as large at a point of former angu- 
lation as at a point of former dilatation hence it is not strange 
that there should be many reports of localized megacolon However, 
the custom of reporting such cases has led to the description of an 
increased number of adult cases, and an increased proportion of cases in 
whom the mechanical factor of obstruction predominates Hence consider- 
able confusion has resulted, and it is now impossible to differentiate in the 
literature those patients in whom the enlargement of the colon is due to a 
congenital defect from those in whom it comes from mechanical or spasmodic 
obstruction W e know, however, that enormously dilated and hypertrophied 
colons are observed in children, and that similar conditions are sometimes 

*Read before the American Surgical Association, June 14, 1921 
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seen in adults , also that the adult cases m the main show greater evidence of 
mechanical or nervous obstruction as causative factors 

Pathology — The degree of dilatation which these colons reach is almost 
beyond belief Finney states that the circumference of the abdomen may 
be greater than the height of the patient and quotes Peacock as describing a 
colon which contained sixteen litres Graves describes a colon no cm long 
and 31 cm in circumference m its descending portion Bensandi and Sorrel 
describe one 26 cm in circumference Johnson describes a colon which con- 
tained three or four quarts of faeces From the second case recorded in 
this paper at least one gallon of semifluid faeces were withdrawn on the operat- 
ing table, and about another gallon drained away in the next two days The 
removed portion of the colon in Case I easily held four litres of fluid after 
its removal The walls of the colon are usually hypertrophied as well as 
dilated, especially in their circular muscular coats The mesocolon may be 
lengthened and hypertrophied in all its elements Obstructive valves have 
been described Volvuli have been found A few anal fissures have been 
described giving suggestion of spasmodic obstruction above 
Etiology — There are three main theories for the etiology 

1 That it is due to congenital defect in the development of the colon 

2 That it is due to some form of mechanical obstruction, and that the 
colon hypertrophies and dilates in its efforts to overcome this obstruction, 
just as the heart hypertrophies and dilates when increased demand is made 
upon it 

3 That it is due to spasm of the circular fibres m the lower part of the 
intestine, and that dilatation of the colon follows this spasm just as dilatation 
of the oesophagus follows cardiospasm, or dilatation of the stomach follows 
pylorospasm 

It is altogether probable that two or more of these elements are active 
m many of the cases 

Symptoms — The mam symptoms are abdominal distention, constipation 
lasting sometimes for very long periods, intermittent diarrhoea, loss of appe- 
tite, emaciation, apathy 

The study of the treatment of the disease is the mam purpose of this 
paper Very careful consideration of its occurrence, pathology, etiology, 
and symptoms is given m other papers, particularly that of Finney to which 
readers are referred for such information 

RECORD OF CASES 

Case I — E F , aged ten and a half The Roosevelt Hospital History No 
16873 A First seen by writer March 31, 1920 She had reasonably good health 
during the first seven years of her life, then loss of strength and listlessness 
At eight and a half years irregular attacks of abdominal pain began, in epigastrium 
and on both sides They were accompanied by constipation Her disability pro- 
gressed , by December, 1919, she had become a real invalid, taken about from one 
doctor to another in search of relief from her distress, weakness, pain, alternating 
constipation and diarrhoea and frequent micturition 

When admitted to the hospital she was found to be a thin, emaciated child of 
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sixty-one pounds weight, and having a very large abdomen The left half of 
the abdomen contained a large, rather soft, slightly movable mass Enemas 
brought away an enormous quantity of fseces and the mass disappeared No 
obstruction could be found in the rectum X-ray examination after a barium 
enema showed a dilated sigmoid (See Plate i ) It was not found practicable 
to give enough barium mixture, either by mouth or rectum, to secure a picture 
of the entire colon in a dilated condition 

Operation — After ten days of further treatment by medicine, diet and enemas 
an operation was done A seven-inch incision was made through the inner part 
of the left rectus muscle, a greatly distended transverse and descending colon 
were immediately encountered They seemed to fill the greater part of the 
abdomen and to push the rest of the intestines backward and to the right The 
splenic flexure was held in position by its peritoneal attachment, the costo-colic 
ligament, and formed an acute angulation The distention seemed largely due 
to gas 

The descending colon and the splenic flexure were mobilized by dividing 
their outer leaf of investing peritoneum The mesocolon was then divided in 
sections from the lower sigmoid to the hepatic flexure The liberated loop of 
intestine, somewhat over forty inches in length and four inches or more in diame- 
ter, was then drawn outside of the abdomen through an intramuscular incision 
which had been made for that purpose above the left anterior superior iliac spine 
This brought the hepatic flexure into contact with the lower sigmoid without 
undue tension The afferent and efferent intestinal walls were stitched together 
within the abdomen to aid in proper “ spur ” formation The median wound was 
then closed and sealed The intestine at the place of exit was secured to the 
abdominal wall Temporary circular ligatures were applied to it outside of this 
exit and the loop of colon beyond the ligatures was ablated The ablated portion 
was 95 cm long and held four litres of fluid when injected 

She showed considerable shock and reaction after her operation, but finally 
rallied satisfactorily The temporary circular ligatures were removed from the 
protruding stumps of intestine after forty-eight hours and a “ double-barrelled 99 
intestinal stoma was thus established 

The median incision healed by primary union The clamping of the spur was 
begun after twenty-five days, and twenty-three days later the intestinal ends were 
stitched together at the site of the stoma 

She left the hospital seventy-eight days after the operation At that time 
the stoma was firmly closed She was having normal bowel movements , she had 
been walking and playing about the ward and the porch for two or three weeks , 
she ate well, had gained much strength, and five and three-quarters pounds in 
weight The X-ray picture shown in Plate No 2, indicates the condition of 
the remaining colon at that time 

She has been carefully followed during the intervening months Her diges- 
tion has remained normal, and she has normal daily stools She has gained twelve 
pounds in weight since she left the hospital, and is now a normal, active, happy, 
good-natured youngster 

An X-ray picture taken March 7, 1921, shows that the colon has about the 
same outline as when she left the hospital 

PATHOLOGICAL REPORT 

Macroscopic (by Dr W C White) — Specimen consists of a piece of large 
intestine 95 cm long in transverse diameter, varying from 5 to 7 centimetres 
The wall is thin, markedly dilated, pale and of atonic appearance The mucosa 
appears normal and the specimen otherwise is unremarkable 
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Fig 2 — X-ray picture after enema of barium mixture shoeing 
shadow of the descending colon and sigmoid flexure 



FiG 3 — X ray picture taken twent} four 
hours after meal of barium mixture showing 
condition of colon three months after opera 
tion 
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Mttcroscoptc — The entire wall is very much thinned out The mucosa is 
intact and shows no inflammatory reaction The musculans mucosas is very thin 
The submucosa consists of relatively loose tissue The circular and longitudinal 
muscles are thinned out The serosa is loose and shows no connective-tissue 
increase 

Case II — F W, aged seventeen Admitted to the Roosevelt Hospital No- 
vember 6, 1920 History No 17337 A She had always been very constipated, 
has had three or four attacks of great abdominal distention and vomiting during 
her life The last previous attack came six months ago, the distention then 
was almost as great as at the present time She then had repeated vomiting and 
severe abdominal "cramps” 

The present attack began three weeks ago with abdominal distention, nausea 
and vomiting The distention increased and was accompanied by very severe 
abdominal pains Repeated enemas had been given, but some of them at least 
did not return The bowels, however, had moved two or three times a day much 
of the time During the past three days she had many times vomited green 
offensive material Had been in bed the entire three -weeks and had become 
very weak 

On admission to the hospital she was emaciated, very feeble, pulse 140, abdo- 
men enormously distended The outlines of the intestine were visible through the 
thin abdominal wall, and slowly moving peristaltic waves could be seen Ene- 
mata and rectal tubes were used m an effort to empty the bowel, but they were not 
successful Operation was therefore done 

Through an incision m the lower part of the left rectus muscle an enormously 
distended sigmoid flexure was found It was about as tense and thick-walled as 
an ordinary large ovarian cyst It could be traced from the pelvis to the upper 
left angle of the abdomen, but satisfactory examination of the colon beyond that 
point was not practicable A suction trocar withdrew semi-solid fzeces A purse- 
string suture was placed about the trocar wound The abdominal incision was 
closed except an opening of one and a quarter inches, the intestine outside the 
purse-string was stitched to the edges of this opening, a flanged glass tube was 
introduced Within the purse-string and secured m its position About one gallon 
of fecal material was then drawn through the tube by a suction apparatus During 
the following forty-eight hours about another gallon of fecal material drained 
away The abdomen became flat, its circumference was reduced from thirty- 
four inches to twenty-six and a half inches 

For a few days she showed some recuperative power, but died on the sixth 
day after her operation, apparently with a low grade of pneumonia She showed 
no signs of peritonitis Autopsy was not allowed 

Case III — J C , aged forty-two Admitted to the First Surgical Division of 
the Roosevelt Hospital, April 21, 1921 He had suffered from various forms of 
digestive disturbance during much of his life Appendicectomy Was done 111^1909 
Gastro-enterostomy was done m 1912 He had then enjoyed reasonably good 
health until two weeks before admission to the hospital when he had an attack 
of bronchitis or broncho-pneumonia Sixty hours before admission he was seized 
with very severe general abdominal pain — “ doubled up with the cramps ” 
Vomited repeatedly — attacks of vomiting and pain have both continued until the 
present time Constipation “ veiy bad ” for the past two weeks Bowels did not 
move without catharsis, and then only in small quantities Much worse since 
pain started No gas per rectum. When admitted to the hospital he seemed 
weak, thin, very ill, and m much pam His abdomen was distended, there was 
much muscle spasm, and dullness at its lower part Peristalsis waves were visible 
Operation — Four-inch incision in right rectus, enlarged to six or seven inches 
Abdominal contents under much tension Small intestine collapsed and appar- 
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ently empty throughout its entire extent In the left side of the abdomen extend- 
ing from the diaphragm into the pelvis there was an enormously dilated portion of 
the large intestine In order to deliver this it was necessary to remove the small 
intestines from the abdomen They were temporarily confined in warm moist towels , 
the distended colon was then found to extend from the lleo-csecal valve to the 
beginning of the transverse colon, it was delivered with considerable difficulty The 
large intestine below the middle of the transverse colon was not dilated The con- 
striction seemed to have been caused by hinging of gut at the middle of the trans- 
verse colon The entire ascending colon had been transferred to the left side and 
had become enormously dilated in that position^ An effort was made to push the 
gas downward from the dilated intestine This was only partially successful al- 
though no definite band of constriction could be found, A rectal tube was inserted 
through the anus to aid this procedure The outer layers of the dilated intestine 
were dark in color and the wall had broken down in several places It! was 
therefore deemed wiser to leave it outside the abdomen than to make further 
efforts to return it The wound was therefore closed in layers to the emergence 
of the intestine The distended intestine was then punctured with an aspirating 
trocar and a large amount of gas withdrawn, also some very foul-smelling fecal 
material The afferent and efferent legs of the intestine were sewed together 
The intestinal wall was stitched to the skin Wound was smeared with sterile 
vaseline The ascending colon which was still somewhat dilated was left in the 
dressing and the patient returned to bed in this condition After two days a 
part of the protruding intestine was excised and sent to the Pathological 
Laboratories 

PATHOLOGICAL REPORT 

Macroscopic specimen consists of an opened and somewhat dilated caecum pre- 
served m formalin It is more or less cylindrical in shape and measures 13 cm 
in the longitudinal axis and varies from 2 5 to 6 5 cm in transverse diameter 
across the opened surface The serosa is rough and has some adhesions The 
wall everywhere is thickened measuring in many places 1 4 cm It is firm and 
fibrous The mucosa is smooth and thrown mto folds There are ntf areas of 
ulceration, necrosis or hemorrhage The lumen is patent and varies from 2 to g 5 
cm in transverse diameter 

Microscopic — The mucosa is about the normal in thickness, but the sub- 
mucosa is greatly increased with newly formed connective tissue The submucosa 
is vascular and has a round-cell infiltration throughout The circular muscle is 
about three times as thick as that shown in Case I, but the longitudinal is about 
the same in thickness The serosa is greatly thickened and shows a chronic in- 
flammatory reaction 

He did well The wound healed firmly to the emergence of the intestine 
Clamps were applied to the spur on May 25th On May 31st the ends of the 
intestine were sewed together At the present time he is still under treatment 
in the hospital * He is doing well and is gaining steadily in strength The 
stoma is not yet entirely closed 

These three cases illustrate various phases of the problem Case I shows 
the good result which may come from the removal of a sufficient portion of 
the enlarged colon Case II shows that a patient with this disease may 
drift along beyond the possibility of relief, either medical or surgical, and 
that this drifting may occur while she is trying to attend to the ordinary 
duties of life Cases I and III both illustrate the comparative safety of 

* Later note He left the hospital m good condition wth stoma entirely healed July 
20, 1921 



THE SURGICAL TREATMENT OF MEGACOLON 

the extraperitoneal two-stage method of resection (Mikulicz) The cases, 
however, are too few for general deductions. They are only to be con- 
sidered in conjunction with the extensive literature which now exists. 

Consideration of Literature — As a starting point it should be stated that 
this literature gives abundant proof that surgical treatment is more successful 
than medical treatment For instance, Duval gives 74 per cent mortality 
from medical treatment, 34 from surgical treatment. Lowenstem 66 from 
medical, 48 from surgical Ladd has given the following tabulation of 
1 18 cases. 

TOTAL CURED IMPROVED UNIMPROVED DIED 

PER CENT PER CENT PER CENT PERCENT 

Treated medically 60 12 13 6 67 

Treated surgically 58 41 8 3 41 

Terry found a mortality of only 27 per cent m ninety-five cases treated 
by surgery Neugebauer, quoted by Hubbard, referred to 123 cases treated 
medically with only 1 1 / 2 per cent of cure 

Surgical Treatment — The term surgical treatment is a very elastic one and 
includes many forms of procedure It is interesting to know how different 
surgeons have met the problems of this disease , it is also important to know 
the results of the different forms of treatment which they have used. 

A number of tabulations have been made but we know of none which 
give the statistics of a large number of cases treated by modern surgery 
Hence, with the aid of Dr Charles W Lester, the literature has been searched 
for records of operations since 1908, the time of the publication of Finney’s 

Table 


Results obtained in 14.3 cases of Megacolon treated Surgically between 1908 and the present time 
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Two stage resection 

42 

28 

3 


IIS 26% 

Intxa-abdominalme- 

thod 

31 

23 

2 

I 

5 s 16% 

Two stage resection 






Extra- abdominal 
method (Mikulicz) 

13 

II 

I 


is 8% 

Colostomy, cascostomy, 





13 s 59 % 

appendocostomy 

20 

3 

4 


Short circuiting 

22 ! 

13 


2 

7 s 32 % 

Colon plication 

2* 

2 

j 



Colopexy 

Colon plication and 

3 * 

2 

I 



j colopexy 

I* 


I 



0 Laparotomy 99 
Laparotomy with mas- 

I 




I 

sage of colon 

2 




2 

Incision of stricture 

I 

j 


I 


Release of volvulus 

4 

3 



I 

Colotomy 

I 


* i 



Total j 

143 

85 

13 | 

4 

41 s 2 8 7% 


* Other patients who had secondary operations when these procedures had failed to cure are grouped 
under 'two stage’* resections, hence this tabulation does not show the failures of these semipalhative 
operations 
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article The search has been carefully made, and without doubt most of the 
published reports have been found Some have probably escaped notice, but 
no report which has been found has been omitted One hundred and forty- 
three cases have been tabulated This includes 136 cases found in the 
literature, four cases learned of by personal report, and the three cases 
recorded in this paper 

This table shows an improvement in the general mortality rate So far 
as I know 28 7 per cent is a lower mortality rate than has previously been 
reported for a large collection of cases, excepting Terry’s report of 27 per 
cent The mortality rates shown in some previous tabulations are here given 



DATE 

NUMBER Or 
CASES 

MORTALITY 

RATE 

Lowenstein 

1907 

44 

48 

Schmidt 

1908 

71 

48 

Duval 

1910 


34 

Schneiderholm 

1915 

143 

36 

Ladd 

1921 

58 

4i 


The improvement seems to be due to the more general use of rational 
radical surgical procedures The increase of such surgical procedure is 
strikingly shown in comparing the table given above with that prepared 
by Schmidt m 1908 (See Addenda ) It is noteworthy that although 
Schmidt’s tabulation contained only five two-stage resections mtraabdommal 
and extraabdominal they were all followed by recovery 

From a surgical standpoint the cases may be divided into three groups 

1 Those for whom only colostomy or appendicostomy was done 

2 Those for whom there was only some semipalliative procedure such as 
short-circuiting, colopexy, relief of volvulus, colon plication, etc 

3 Those for whom more or less of the colon was resected 

The first group should hardly be considered surgical If patients drift 
along into semi-moribund condition, and then apply to a surgeon for relief of 
obstruction, they show the ill effects of whatever treatment they have pre- 
viously had If the surgeon is magnanimous enough to try to relieve their 
condition by colostomy he makes a praiseworthy effort to save life, but he has 
not had a reasonable opportunity of curing megacolon by surgery It is not 
strange that there was a 59 per cent mortality among the twenty patients in 
this group That mortality, however, cannot fairly be considered surgical 
Of course this group does not include those cases m whom the colostomy 
was the first step in a two-stage operation 

Group Two — Semipalliative operations of the type here mentioned were 
common m the earlier reports In this tabulation they represented less than 
26 pei cent of the total Surgeons now prefer procedures which give more 
prospect of permanent cure The mortality rate of this group is 7 per cent 
higher than for the combined three groups of resections, and the records 
of “ cures ” are 18 per cent less Secondary operations were frequently 
done on patients who had previously had one of these semipalliative pro- 
cedures, but such cases are recorded under two-stage operations 
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Group Three — Paihal Colectomies — At the present time the mam surgi- 
cal interest centres in the problem of removing as much of the enlarged colon 
as is practicable and this is the obvious procedure There are three mam 
methods of doing this * 

1 In one stage, removing a portion of the colon and uniting the divided 
ends within the abdomen either by end-to-end, end-to-side, or lateral 
anastomosis. 

2 Using two stages for mtra-abdommal resection There are many 
variations of the intraabdominal two-stage method, a preliminary colostomy 
may provide for washing out the colon before the resection, and may provide 
a vent afterwards The cascostomy or appendicostomy may be done for a 
vent at the time of the resection A short-circuiting may be done first and 
a removal of the excluded intestine later A release of a volvulus or colopexy 
or colon plication may be done first and a resection later 

3 An extra-abdommal resection may be done m two or more stages. The 
portion of colon which is to be removed may be mobilized and delivered out- 
side the abdominal wall before it is opened, preferably through a separate 
incision, after stitching the intestine to the abdominal wall and closing the 
primary incision completely and the secondary incision to the point of emer- 
gence of intestine, the lumens of the gut are temporarily closed and the 
desired portion of colon ablated The continuity of the intestine is later 
established by removing the spur and sewing the ends of the intestine together. 

The dangers of these procedures dimmish in the order given. The table 
gives the mortality rates as 26 per cent for one-stage resection, 16 per cent 
for intraabdominal resection m two stages and 8 per cent for extraabdom- 
mal resection m two or more stages (Mikulicz). These rates may vary 
with the next table made, but they correspond m fair measure with 
other statistics 

Each surgeon will endeavor to fit the procedure to the individual case 
The proportion of cases of real megacolon which are suitable for a one-stage 
resection must be small The mam dangers come from sepsis and shock. 
These colons are particularly foul No doubt some of them can be so 
cleansed as to make one-stage resection justifiable, but most of them will 
need some provision for possible infection or leakage at the site of union 
and possibly a vent for escape of gas from another part of the intestine. 
The manipulation incident to a one-stage resection is often more than these 
patients can endure A simple time-saving procedure is very desirable 

If operation m two stages is decided upon, each surgeon will again 
endeavor to fit the procedure to the individual case Extrapentoneal resec- 
tion (Mikulicz) is often more tedious and trying to patient, nurse and sur- 
geon than other forms of two-stage operations 

It has never been generally popular, as is shown by the limited number 
of reported cases It is, however, becoming more popular and is a very 
valuable resource , it is doubtful, for instance, if Case I would have survived 
and obtained so good a result under any other form of operation It has 
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the great advantages of rapidity, diminished manipulation of the intestine 
and diminished shock to the patient It gives less likelihood of troublesome 
adhesions The danger of infection is very greatly diminished since the 
portion of intestine which is to be ablated is delivered outside the abdomen 
before it is opened 

It is quite possible that further development of the two-stage mtra- 
abdommal method may meet these advantages , that the colon may be ade- 
quately cleansed, that suitable provision for possible leakage at the suture 
line may be made and that an intestinal vent may be provided which will 
prevent the accumulation of gas Also that the patient’s strength may be 
so conserved as to provide a reasonably safe margin for extensive operation 
It is, however, to be remembered that most of these operations are done 
under adverse conditions The patients are weak and debilitated, the pro- 
cedure is an extensive one, the resources of surgery are put to a maximum 
test and the procedure which gives the least danger must often be selected, 
even if it implies a more disagreeable convalescence than one would wish 
Hence the pro-stage extraabdommal method (Mikulicz) is our safest re- 
source for a larger proportion of these patients 
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Addenda 

Schmidt's Tabulation of Cases of Hirschsprungs Disease Treated by^ Surgery 
Prepared ipo8 Beitr z Klin Chir Vol Ixi p 682 




Cure 

Improved 

Not 

Improved 

Died 

Expl Lap 

II 

■nMi 

2 

I 

5 

Puncture 

4 

■ • 



4 

Artificial Anus 




I 

8 

Colotomy 


■ ■ 



5 

Plication 




I 


Colop exy 


1 If 

I 

I 1 


Anastomosis (short circuit) 



3 


7 

1 Stage Resection 


jH ' : : ! . . ' ' H 


1 I 

5 

2 Stage Resection 






Extraabdommal Resection 






Total 

71 

26 

6 

5 

34=48% 


Age of Patients recorded m Table I 


Age 

1 

1 

Total 

Cured 

Per 

Cent 

Im- 

proved 

Per 

Cent 

BO 

Per 

Cent 

Died 

Per 

Cent 

Under 6 

27 

10 1 

40% 

3 

12% 



12 

48% 

6 — io 

17 

10 

59% 



2 

12% 

5 

29% 

II — 20 

21 

16 

76% 



I 

5% 

4 

19% 

21 — 40 

37 

27 

75% 

3 

8 % 

I 

3% 

5 

14% 

41—60 

22 

15 

68 % 





7 

32% 

Over 60 

11 

4 

36 % 

1 

9 % 



6 

55% 

Not Stated 

8 

7 

87 % 





1 

13% 


Patients recorded 
Cause of Death m Table I 

Number 

Peritonitis 

16 

Shock and Collapse 

13 

Embolus 

4 

Pneumonia 

2 

Hemorrhage 

I 

Other Causes 

5 
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THE MANAGEMENT OF PELVIC ABSCESS IN 
ACUTE APPENDICITIS* 

By Ellsworth Eliot, Jr , M D 

AND 

Otto Carl Pickhardt, M D 
op New York N Y 

The lesions of an infected peritonitis of appendical origin are quite 
analogous to those of the soft parts This is especially the case in the early 
stages of infection and it is only after the discharge or removal of the result- 
ing abscess contents that a material difference may be noted In the soft 
parts gravity unquestionably dictates the drainage of an abscess cavity at 
its most dependent portion On the other hand, satisfactory drainage of 
abscesses, even of those involving Douglas’ cul-de-sac, can be obtained 
through an opening in the anterior abdominal wall This apparent contra- 
diction, in the abdomen, of the law of drainage may be accounted for by the 
fact that the rhythmical contraction of both the thoracic and pelvic dia- 
phragms constantly directs fluid abdominal contents toward any adventitious 
opening in the abdominal wall as long as the path of communication remains 
unobstructed Furthermore, this same movement m the direction of least 
resistance is favored by the counterpressure resulting from the more or less 
intermittent involuntary contraction of the abdominal muscles themselves, as 
well as by the peristaltic activity of the smooth muscle fibres of the intestine 
The resultant activity of these different forces comprising intraabdominal 
pressure accounts for the difficulty frequently experienced in preventing the 
prolapse of mobile abdominal contents through an operative incision and 
readily explains the drainage of inflammatory or hemorrhagic abdominal 
exudate through an opening m the abdominal wall 

This general “ law/' however, does not apply to all parts of the abdomen 
alike, for, m the upper part, drainage of the subphremc spaces through an 
anterior opening is rarely satisfactory without siphon attachment In this 
location the beneficial effect of the peristaltic activity of the small intestine is 
largely lacking, while the mobility of the adjacent diaphragm is seriously 
impeded if not entirely suspended by fibrinous exudate, and more especially 
by the pressure of the accumulated fluid 

Then, too, the overhanging osseous and cartilaginous thoracic wall, to- 
gether with the adjacent solid and more or less fixed abdominal viscera, 
prevent the normal contraction and obliteration of the abscess cavity, which 
is ordinarily so deeply placed that its contents are more likely to be com- 
pressed upward against the diaphragm by the contraction of the abdominal 
muscles than toward any opening anteriorly 

* Read before the American Surgical Association, June 14, 1921 
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Although quite analogous in their resistance to infections, the fact that 
the reparative power of the peritoneum is superior to the reparative power 
of the tissues of the abdominal wall cannot be too strongly emphasized This 
is illustrated by the fact that while the discharge from the intrapentoneal 
portion of an abscess rapidly decreases in quantity and quickly assumes a 
healthy type, the divided tissues of the abdominal wall regularly undergo 
appreciable and occasionally extensive necrosis, associated with an abundant 
foul discharge that continues until healthy granulations are established This 
contrast in the relative reparative power of the peritoneum and abdominal wall 
is perhaps most striking where, after the removal of an acutely distended but 
not perforated gangrenous appendix, the abdominal incision is closed without 
drainage Although, in many of these cases, infection occurs in the suture 
line, the underlying peritoneum ordinarily escapes The reparative power of 
the peritoneum is also well illustrated in one of the cases of this series in 
which, after the evacuation of an appendix abscess of some days’ duration, a 
loop of small intestine forming the wall of the abscess cavity was found 
to have so extensively sloughed as to require resection with an end-to-end 
anastomosis Prompt healing occurred without the slightest indication of an 
intestinal fistula, the adjacent pelvic abscess being drained m the usual way. 

Drainage of pelvic abscesses by the suprapubic route exclusively does not 
meet with universal approval One year ago MacLaren, m a paper read 
before the American Surgical Association, advocated supplementing abdom- 
inal drainage with a counteropening through the rectum or vagina, such an 
opening, at times, immediately preceding the abdominal incision In this 
paper he referred to the recently published report, by Rullison, of all cases 
operated on at the Presbyterian Hospital, New York, m 1916, m which no 
instance of this method of drainage was employed, with the comment that 
by its use m appropriate cases the mortality of 9 1 per cent might have been 
materially reduced 

Statistics such as Rulhson’s are always interesting although, because of 
the inevitable differences m the operative and post-operative methods em- 
ployed by different surgeons in the care of these patients, conclusions may 
prove very misleading Such statistics, however, serve a useful purpose m 
providing an opportunity to judge the relative value of different methods of 
treatment and they should always be collated and arranged with this end m 
view. On the other hand, deductions based on a series of cases such as 
MacLaren’s, m all of which the principles of treatment were identical, are 
not only interesting and valuable but highly instructive 

The fact that the writer has never utilized a counteropening through either 
rectum or vagina m the drainage of a pelvic abscess complicating acute 
appendicitis is m such marked contrast to the experience of MacLaren that 
it seemed to justify the further consideration of this subject With tins 
object m view the writer has made a careful study and analysis of the treat- 
ment and results of 351 cases of this lesion that have come under his personal 
observation during the past twenty-one years (of which 314 are taken from 
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the records of the Presbyterian Hospital) From this series are excluded 
a number of fatalities m desperate cases which scarcely survived the operation 
twenty-four hours and in which no form of drainage could have exercised 
any favorable effect In this series of cases the gross pathology has varied 
according to the duration and type of the infection as well as the location 
of the appendix 

Prior to perforation,, an abundant, odorless, occasionally turbid fluid exu- 
date has been found, free from pathogenic organism and reparative in 
character In this group of cases primary union was frequently obtained 
either without drainage or where precautionary drainage for thirty-six hours 
only was employed Occasionally infection of the suture line developed 
and rarely the escape of a purulent odorous collection on the withdrawal 
of the drain at the end of thirty-six hours necessitated its replacement After 
perforation has taken place the exudate changes into foul, fetid pus, and, 
irrespective of the location of the appendix, drainage in these cases is always 
required If the appendix overhangs the pelvic brim, pelvic abscess is inevi- 
table If the appendix is retrocsecal, pelvic abscess is not infrequent, although 
there may be no apparent connection between it and the abscess about the 
appendix It is quite evident, therefore, that m all cases m which the peri- 
toneal cavity is opened for the removal of an acutely inflamed appendix the 
pelvis should invariably be searched for pus Only in those cases in which a 
perfectly walled-off abscess may be opened without entering the peritoneal 
cavity should this search be omitted In this latter group (no cases of which 
are included in this paper) the efficacy of anterior drainage is gener- 
ally acknowledged 

The incision adopted m the treatment of this series of cases has been 
invariably the intermuscular This has served both for the removal of the 
appendix and the drainage of the pelvic abscess The splitting of the 
muscle in preference to its division conserves the muscle strength of the 
abdominal wall, favors an early return of its power to contract and materially 
contnbutes to the restoration of normal intraabdominal pressure These 
forces together tend to check a spreading mtiaperitoneal infection and serve 
to conduct the flow of the purulent discharge to the drainage opening in the 
abdominal wall By the use of this incision the wound heals more quickly and 
firmly with less chance of the development subsequently of a ventral hernia 
Should such a hernia develop, its repair is both simple and satisfactory 

Attention to other operative details materially promotes the efficiency of 
subsequent drainage 

The removal of the appendix, and consequently of the source of infection, 
the insertion of a purse-string suture or, when that is impossible, the rein- 
forcement of the appendix stump by the superposition of an omental flap, the 
minimum handling of the small intestine, the thorough evacuation of the 
pelvic abscess and the careful cleansing of the cul-de-sac with saline irrigation 
are important steps of the operation The pelvis is irrigated with the 
shoulders of the patient elevated, the intestinal loop being held gently aside 
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by the pressure of a long, narrow retractor against a previously inserted pad 
When concluded, and the pelvis has been sponged dry, the drain is inserted 
to the bottom of the cul-de-sac before the withdrawal of the retractor and 
pad After firm compression of the adjacent abdominal wall and bimanual 
compression of the right lleocostal space have either excluded or removed all 
further exudate, the abdominal incision is closed, rather loosely, around the 
projecting tube with interrupted chromic-gut sutures The primary abscess 
cavity, if paracsecal or retrocsecal, is similarly drained through the same open- 
ing, or, if situated above the crest of the ilium, through a counteropening 
in the flank 

For about two years, m the first part of this period, the primary drain 
consisted of a Mikulicz tampon of plain or iodoform gauze, the incision 
being only partially closed The severe pain occasioned by the withdrawal 
of this dram as well as by its replacement, together with the risk of a prolapse 
from the rupture of intraperitoneal adhesions (which actually occurred in 
one instance at the initial dressing five days after operation) , led to its being 
discontinued and to the substitution of a rubber tube enmeshed in gauze It 
is quite possible that the use of an investing rubber dam would have eliminated 
both the physical discomfort and the risks of the Mikulicz tampon It has 
never been employed, however, as other methods of drainage have proved 
thoroughly satisfactory 

In 1902 two or more cigarette drains were substituted for the enmeshed 
rubber tube, and this method of both primary and secondary drainage was 
continued for ten years During this same period the combined use of a 
cigarette dram and rubber tube was occasionally employed, and for three 
years a cigarette dram inserted through a rubber tube equal m length to the 
thickness of the abdominal wall was quite generally used This rubber 
“ collar ” was designed to facilitate drainage by preventing too sudden ap- 
proximation of the separated muscle planes 

In 1911 laboratory investigation demonstrated that capillary drainage by 
means of a cigarette dram was practical for the serous but not for the 
cellular part of purulent material, and that within a few hours its drainage 
value became greatly impaired even for serous discharge This method was 
therefore discarded, although it had generally given satisfaction, in favor 
of the simple rubber tube containing a nariow wick of gauze projecting 
slightly at either extremity, 111 order that whatever advantage might accrue 
from the use of capillary drainage m the first few hours after operation 
might be retained The withdrawal of this form of primary dram as well 
as that of the tampon and cigarette drams, at the end of four or five days, 
invariably releases an appreciable amount of pent-up purulent material 
which with ideal drainage should have previously escaped into the dressing 
It has further been learned that this undesirable blocking of the discharge 
can be avoided only by the removal of the dram within the first thirty-six 
to forty-eight hours after the operation That such a simple remedy was not 
immediately adopted was due entirely to the difficulty experienced in the 
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insertion of the replacement drain before the end of the fourth or fifth day 
a difficulty that was eventually overcome by the use of a N el a ton catheter 
The rounded extremity and the flexibility of tins instrument facilitate an 
easy, painless passage along a recently formed sinus leading into an abscess 
cavity, while the fact that the gauze m which its extremity is invested 
is stained at some distance from the edge of the incision with discharge 
conclusively demonstrates its value as a drain At each dressing the charac- 
ter of the discharge from the deepest part of the abscess cavity can be 
determined by compression of the extremity of the catheter just prior to its 
withdrawal, and by the use of similar siphon action the entire abscess tract can 
be rendered practically dry after irrigation The only reason why the cathe- 
ter is not used as a primary dram is that, on account of its very flexibility, 
the passageway leading into the cul-de-sac would probably be much more 
sinuous (and therefore less suitable for the effective discharge of the abscess 
contents) than the much straighter channel secured by the use of a relatively 
unyielding rubber tube for the first thirty-six or forty-eight hours The 
catheter, then, is used both as a dram and for purposes of irrigation, the 
latter begun four days after operation and continued until the offensive 
character of the discharge disappears At the end of eight to ten days 
the intrapentoneal part of the sinus is practically obliterated and the closure 
of the superficial wound follows m a few days To sum up, the establish- 
ment of a direct passage into the deepest part of the abscess cavity is obtained 
by the use of a medium-sized rubber tube for thirty-six hours, and the con- 
tinued unobstructed patency of this passage is secured by the daily introduc- 
tion of a Nelaton catheter So satisfactory has this method of drainage 
proved that its use has been extended to the drainage of infectious processes 
m all parts of the abdomen with equally good results 

While the value of effective drainage in these cases must not be mini- 
mized, the ultimate closure of the abscess tract is unquestionably hastened 
by irrigation As this practice has become more and more a matter of 
routine, the average duration of healing has progressively decreased from 
thirty-two to twenty days Irrigation also contributes to the comfort of the 
patient by mitigating the offensive character of the discharge 

The fatalities occurring shortly after operation in this senes of cases 
must be ascribed to the intensity and extent of a far-advanced peritonitis 
which in no way could have possibly been diminished by any method of 
drainage A study of the results obtained in all other cases seems to justify 
the conclusion that drainage through a rectal or vaginal counteropenmg would 
not have affected materially the mortality To this statement exception 
should be made in two instances in which the Mikulicz tampon was employed 
In one, twenty-three days after operation, an autopsy showed a collection of 
two ounces of pus m the pelvis, markedly different m its appearance from 
the generally distributed purulent exudate of associated diffuse septic peri- 
tonitis, in the other, a loop of small intestine prolapsed on the fourth day 
after operation at the time of the initial withdrawal of the tampon A 
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rapidly developing peritonitis then led to a secondary laparotomy with the 
discovery of at least a pint of thm pus in the pelvis The patient did not 
long survive the operation 

In cases drained by cigarette dram, between 1902 and 1912, secondary 
abscesses developed in five cases These appeared as early as the fifth and 
as late as the nineteenth day after operation The location of the abscess 
m one instance was the neighborhood of the gall-bladder,' 1 ' in another, in 
the right lumbar region, in two instances, m the left lower quadrant near 
the anterior parietal peritoneum, and in the remaining three, in the left side 
of the pelvis — m only one of which was the abscess palpable through 
the rectum 

Six of these secondary abscesses were opened through an anterior incision 
In one, the abscess discharged spontaneously into the original abscess tract 
All recovered, and in only one patient — in. whom, m addition to an abscess 
in the left side of the pelvis, the small intestine had become constricted by a 
fibrinous band — was the condition serious A prompt recovery, however, 
followed the evacuation of the secondary abscess and an ileostomy for the 
relief of the obstruction 

Since 1912, during which period primary drainage by a rubber tube con- 
taining a small wick of gauze has been employed, two instances of secondary 
abscess have developed one above and to the outer side of the caecum, and 
the other m the right subphrenic space In both, recovery followed the 
evacuation of the pus through an appropriate incision There has been no 
instance of the formation of a secondary abscess m the pelvis 

Of all secondary abscesses complicating appendicitis those occurring in 
a part of the abdomen remote from the pelvis must be ascribed to failure to 
remove all infectious foci, and it is reasonable to infer that those appearing 
m the left lower quadrant near the anterior abdominal wall are due to a 
similar cause Those occurring in the deeper part of the pelvis, especially 
where an elastic swelling can be palpated through the rectal wall, probably 
indicate defective drainage In those that have no connection with the 
original drainage tract the cause may at least be said to be doubtful 

Further valuable evidence of the efficiency of pelvic drainage is derived 
from the results of two autopsies occurring respectively thirteen and eleven 
days after operation In the first instance drainage by means of collar 
cigarette, and m the second instance two cigarette drains had been employed 
In neither was any accumulation of pus found in the pelvis The case 
reports also show four instances of secondary enterostomy done six, seven, 
six and six days, respectively, after the primary operation In one, already 
referred to, there was a collection of pus on the left side of the pelvis near 
the rectum, ha\ing no communication with the original drainage tract In 
the remaining three the pelvis was entirely free from purulent exudate In 
three of these cases a collared cigarette dram and m the fourth a rubber 


* Not included in table 
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tube containing a small wick of gauze had been used The sole fatality 
occurred in one of the cases drained by a collared cigarette 

Analysis of the evidence presented by these different conditions justifies 
the conclusion that, with the exception of the two cases treated by Mikulicz 
tampon and two instances of secondary abscess in the deeper part of the 
pelvis, the drainage of the cul-de-sac has been satisfactory It is at least 
not too much to state that during the past ten years, since the inauguration 
of the present method of drainage, the absence of a single instance of second- 
ary formation of abscess in the pelvis seems to exclude the need of the use 
of a rectal or vaginal counteropening 

The possibility of inefficient drainage either of the cul-de-sac or of some 
contiguous part of the pelvis, however, must always be kept m mind To 
forestall surprise, a daily leucocyte count should be taken and a rectal 
examination should be made at least once in forty-eight hours in search 
of tumefaction or tenderness It is both interesting and important to note 
that usually both of these symptoms may be elicited The tenderness, how- 
ever, is decidedly less than prior to the operation, and the sense of swelling — 
the result probably of the matting together of intestine and omentum — 
gradually subsides and entirely disappears in the course of a few days 
By one without experience in the use of lectal or vaginal drainage, any 
criticism or discussion of its value is out of place Perhaps the possibility 
of the entrance of additional causes of infection through such an opening may 
be advanced as a theoretical objection Furthermore, the possibility of a 
persistent smus must not be overlooked Finally, if vaginal section in the 
treatment of pyosalpinx m any criterion, the possibility of inadequate drainage 
through a vaginal opening must be recognized The writer also apologizes 
for suggesting that the evacuation and drainage of a secondary pelvic abscess 
deeply seated in the cul-de-sac, in the absence of any indication of a spreading 
peritonitis, could be advantageously carried oot through the rectum or vagina 
rather than through a fresh incision m the anterior abdominal wall 

In conclusion, the writer presents this method of drainage of pelvic 
abscess in. full knowledge of the fact that numerous surgical lesions admit of 
satisfactory treatment in one of several ways, and with no intention to 
exclude other methods of treatment which in the hands of his colleagues 
may have yielded equal if not superior results 
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ON THE MECHANICS OF PRODUCTION AND THE TREATMENT 

OF SPIRAL FRACTURES* 


By Emmet Rixford, M D 
of San Francisco 

The problem presented by spiral fractures of the long bones is one of 
special importance, first because of the great frequency of these fractures, 
and second, because the anatomical and functional results of their manage- 
ment by the usual technic leave much to be desired 

Figures differ as to the relative frequency of spiral fractures because of 
more or less uncertainty as to the definition, t e , in addition to pure torsion 
fractures there are mixed forms in which torsion may be active in the pro- 
duction of the fracture but plays a relatively small part, and again there 
are opportunities for difference of opinion as to what proportion of the 
so-called oblique fractures may properly be classified as spiral fractures 
For purposes of the present paper only those fractures are called spiral 
which are typical and are the result of torsion Stinson (Edition 1912) says 
spiral fractures are rare, Scudder (19x1) does not mention them, Zuppmger 
estimates that 26 per cent of all fractures of the tibia are spiral and 39 per 
cent of all fractures of the shaft of the tibia Probably these figures are low 
That the results of the treatment of spiral fractures by the process of 
reduction and fixation, and even by traction, are unsatisfactory anatomically, 
and functionally may easily be seen and will as readily be admitted by almost 
any clinician who will carefully criticise and check up his results Non- 
union is frequent m spiral fractures of the lower third of the tibia, irregu- 
larity of the bone m case of union is the rule with a persistent and symptom 
producing externlal rotatory deformity in the majority of cases with frequent 
anterior flexion deformity and more or less shortening We often see abduc- 
tion deformity as well, sometimes of sufficient degree, especially when asso- 
ciated with external rotation to be the cause of breaking down of the arch 
of the foot with resulting pronation and flat-foot 

A proper understanding of spiral fractures and the special difficulties 
of their management must rest on a clear conception of the mechanism of 
their production Fortunately this is not difficult, though it receives scant 
attention even in our better texts 

That spiral fractures of the shafts of the long bones are the result of 
torsion has long been known and abundantly proven both clinically and ex- 
perimentally — witness the unusually interesting case of Doctor Monks of 
this association m which no force other than torsion was active In this 
case two men were sitting with forearms flexed to a right angle, elbows on a 

* Read before the American Surgical Association, June 14, 1921 
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table between them, striving by pressing their palms together to see which 
could force the other's hand to the table, thus producing powerful external 
rotatory stress on each humerus One humerus gave way, breaking in a 
spiral Precisely the same thing occurred in a personal case m which the 
right humerus gave way in a left-handed spiral fracture as a result of violent 
effort m throwing a base-ball 

If a fracture is produced by a mechanism so simple that it can be followed 
and analyzed one would expect the form of the fracture to be typical under 
the laws of pure mechanics These conditions obtain most perfectly in the 
case of spiral fractures where not only the general form of the fracture, but 
also the direction of the spiral is determined by and corresponds to the direc- 
tion of the axial rotation Moreover most of the clinical phenomena pre- 



Fig i — After Zuppmgcr 

sented by spiral fractures are such as necessarily must obtain as a 
consequence of these mechanical relations 

The fundamental principle determining the direction of the spiral and the 
pitch were worked out by Zuppinger (Bi it a kl Clnr 1906, hi, 391, and 1909, 
lxiv, 562), applying Hooke’s law to the effect that the lengthening of a given 
bar of any material under tensile stress is proportional to its original length 
and to the tensile force active in producing the lengthening If a bar of any 
cross section, eg, a cylinder of length h is subjected to axial torsion, and 
if L be the length of any line drawn ad libitum on its surface, the effect of 
the torsion is to move the point A to some point A' in the direction of the 
torsion, l would then be the amount of lengthening of L resulting 
The following equation would represent the relations 

S^a-d- 

X* 

in which S is the tensile force and a some constant depending on the nature 
of the material By simple algebraic substitution it is evident that 

P 

S =a——sin <I> cos <I> 

li 

for small values of p S is a maximum where sine and cosine are equal, 
7 e , at == 45 0 
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From this it follows that the more brittle the material the nearer the angle 
approaches 45 0 Thus if one twists axially a chalk crayon, a material ap- 
proaching the limit of brittleness, he finds that it breaks consistently in a spiral 
of almost exactly 45 0 pitch, two limbs of the spiral being connected by more 
or less longitudinal fracture 

The material in giving way breaks at right angles to the direction of the 
tensile force Therefore a bar subjected to left-handed torsion, as in the 
figure, breaks m a right-handed spiral and, vice versa, right-handed torsion 
causes left-handed spiral fracture 

Since in less brittle material there is a greater yielding or stretching 
under tensile stress — in this case torsion — the angle <£ is small, conse- 
quently the pitch of the spiral fracture is steeper, thus in the long bones of 
children, spiral fractures are much more oblique than in adults, which accords 
with clinical experience — extreme cases occurring in which the spiral frac- 
tures are almost longitudinal fractures It thus follows that in children many 
spiral fractures are capable of practical adjustment without open operation 
The effect of torsion may readily be illustrated by cutting a piece of 
rubber tubing m a spiral manner and then twisting it axially — a right-handed 
spiral will be opened up by a left-handed torsion and per contra a left-handed 
spiral will be opened up by a right-handed twist 

The almost universal finding clinically of left-handed spirals in the right 
upper and lower extremities and right-handed spiral fractures in the left 
upper and lower extremities is the result not of any particular characteristic 
of constitution of the bones m question, but purely of the mechanical necessi- 
ties of .the case, a measure of the overwhelmingly greater frequency with 
which the extremities are subjected to external rotation rather than internal 
It is but a coincidence that m the development of the extremities a rota- 
tion occurs m the long bones m the sense of internal rotation which is sup- 
posed by some to produce a sort of spiral grain in the bones (Fleming) 
Witness the backward position of the feet in the so-called sireni deformity 
where internal rotation is inhibited by fusion of the fibulae Here the spiral 
development of the femora continuing, the upper end of each femur gives 
way in an anterior congenital dislocation of the hip (Dreesmann) 

If a right femur or humerus be subjected to internal rotatory stress 
sufficient to break it, e g , right-handed torsion, a right-handed spiral fracture 
will result m spite of any left-handed spiral grain to the contrary, and this 
right-handed spiral fracture will be identical, except for the reverse direction 
of its spiral, with the usual left-handed spiral fracture of the right femur 
or humerus 

The spiral fissure may extend completely around the full circumference 
of the bone even more than once In the case of the young man who broke 
his humerus throwing a base-ball, the spiral fissure when exposed in open 
operation was traced at least twice around the bone 

Since m a given case of torsion effectrve in breaking a long bone the 
whole bone is under stress m an infinitude of potential spirals, determination 
of the particular spiral in which the bone is about to break is quite fortuitous, 
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depending simply on the location of some weakest point Of course this is 
ordinarily single, but it is not a very violent supposition to conceive that 
there may be two or more weakest points so nearly equal that the bone may 
break in two or more parallel spirals With this idea in view, and after 
hunting for some years, I finally found a case of spiral fracture of the tibia 
with parallel spiral fissure in a young adult Of course others have found 
similar cases Recently my associate, Doctor Rumwell, found one with two 
parallel spiral fissures in a girl of twelve in the Stanford out-patient clinic 
and Doctor Blaisdell, of the Stanford Medical School, succeeded in producing 
by pure torsion parallel spiral fractures m the humerus of a cadaver 

If the torsion force acts no farther the bone is merely spirally fissured, 
it is not actually separated into two fragments Precisely this fracture does 
occur occasionally in young people as is proven by the X-ray 



Fig 2 — Right handed spiral fracture with frag- 
ments rotated to 90° 


It is not necessary to invoke other forces such as bending moment as does 
Zuppmger to explain the occurrence of the vertical component of spiral 
fractures, for this part of the fracture by which the bone is separated into 
two fragments necessarily follows from continuance of the torsion 

That bending moment, however, has some effect in determining the par- 
ticular location of the fracture is probable as offering an explanation (Zup- 
pinger) of the fact that m the majority of instances of spiral fracture of the 
tibia, the spiral component of the fracture is ordinarily on the anterior aspect 
of the bone and the longitudinal component behind 

If the torsion force continue after the bone has given vay m spiral 
fissure an entirely different distribution of forces instantly takes place Ten- 
sile forces develop on the inner surface of the bone and compressive on the 
outer, as may readily be seen by reference to the diagram (2) The bone 
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forces now active on its inner surface, it breaks in a nearly longitudinal 
fracture, folding outwards on its external surface and on the periosteum as 
a hinge This longitudinal fracture connects two adjacent limbs of the spiral 
completing the separation of the bone into two fragments Since the spiral 
fracture precedes the longitudinal, the spiral fissure is ordinarily found to 
extend a considerable distance at one or both ends beyond the point of inter- 
section of the longitudinal element of the fracture 

Since the bone is pulled apart along the spiral element of the fracture the 
periosteum is uniformly tom along this line, and because in the production 
of the longitudinal component of the fracture the bone is folded towards its 
outer surface, the periosteum is not torn along that part of the fracture 
This fact is of the greatest clinical significance as will be seen farther on 
Along the spiral part of the fracture, however, the periosteum, as said 
above, is torn , more than that, it is pulled apart and therefore torn irregu- 
larly, leaving numerous tabs which fold around the fracture surfaces, and if 
not removed or replaced militate against union much as similar tabs of apo- 
neurosis do in transverse fracture of the patella 

By reference to the diagrams again it may readily be seen that in the 
process of disengaging the tips of the fragments in the instant of com- 
pletion of the fracture, their sharp points being accurately mortised in their 
corresponding niches, will frequently be broken off, because the majority of 
long bones are of substantial thickness between periosteum and marrow, 
varying of course, but averaging perhaps one-fifth of the diameter of the bone 
So much for the effects of torsion alone In practice we find that other 
forces are active in many cases at the moment of fracture and afterwards 
Especially is this true m the lower extremities where weight bearing, aug- 
mented m its effect by momentum in running or jumping, adds an important 
element of longitudinal thrust While it would be interesting mathemati- 
cally to estimate the effect of such longitudinal thrust in increasing the pitch 
of the spiral by adding shearing stress, this effect is unimportant clinically 
Much more important is the effect of longitudinal thrust if active after 
fracture is complete and the fragments rotated as described above For by 
this same rotation the fragments are completely disengaged and offer no 
resistance whatever to longitudinal thrust Thrust will then cause the frag- 
ments to pass by each other and the periosteum on the side of the vertical 
component of the fracture not being torn apart will be stripped from one or 
both pointed ends of the fragments but will otherwise remain as a “ perios- 
teal bridge ” Clinically, one generally finds the tips of the fragments m 
spiral fractures bereft of periosteum The fragments under these circum- 
stances are so free to move in any direction that their sharp projecting points 
and kmfe-hke edges may lacerate muscles, nerves, blood-vessels, neighboring 
joints, etc , and often perforate the skin, making the fracture compound 
In being moved about these long, sharp points often catch between them 
tough, fibrous tissues such as intermuscular septa as well as nerves and blood- 
vessels, any of which may effectively prevent reduction of the fracture 
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Moreover the long points of the fragments may be broken, off by bending 
the limb at the point of fracture and this the more easily occurs because the 
long points are weakened by the fact that the spiral fissures often extend 
far beyond their intersections with the longitudinal component of the fracture 
From the above considerations and the complicated form of the spiral 
fracture it is evident that if the fracture is not perfectly reduced there is 
practically no reduction at all, % e , if there is any displacement whatever 
there is a great deal of displacement The untorn “ periosteal bridge ” being 
attached along the sides of the bone more or less opposite to the spiral 
component of the fracture is short, and it is made still shorter by the deposi- 
tion beneath it of chips of bone or blood clot, or if a little time has elapsed 



since the occurrence of the fracture by inflammatory tissue or new bone 
This short “ periosteal bridge ” effectually prevents overcoming of rotatory 
displacement and is one of the reasons for the common clinical experience of 
the persistence of external rotation after union of a spiral fracture 

From a practical standpoint spiral fractures of the long bones are never 
reduced except m open operation But it may be argued that by traction 
and splinting shortening may be overcome and the fragments may be laid 
alongside each other, overlapping by their long tongue-like processes, afford- 
ing sufficient contact to secure bony union. It may readily be seen from the 
diagrams that unless the fracture is accurately reduced it gapes widely along 
the spiral component and where contact is established the raw edge of the 
bone is to a considerable extent in contact with the outer surface of the 
torn but not stripped up periosteum A dead space is there present, lined 
on one side by connective tissue (outer surface of the periosteum), 
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which may grow into it more rapidly than bone, militating strongly to- 
ward non-union 

Thus may readily be grasped the reason for the common clinical experi- 
ence that union begins on the side of the “ periosteal bridge,” % e , on the 
side of the longitudinal component of the fracture, the intact periosteum 
furnishing an effective barrier to the ingrowth of connective tissue at 
this point 

On the other hand, when the fracture is accurately reduced the fragments 
fit with such mathematical accuracy that they afford a very considerable de- 
gree of stability Theoretically in the typical case there is but one direction 
in which stability is lacking and that is m the direction of the original axial 
rotation by which the fracture was produced 

It would therefore be logical in the management of such fractures to 
support this weak point Like accurate reduction of the fracture this can 
only be accomplished in open operation, but then it can be done most simply 
and effectively with a minimum of traumatism to the tissues and with a 
minimum of implanted hardware There is no need for long plates with 
many screws 

By giving scrupulous attention to the principle of producing a minimum 
of traumatism, avoiding stripping up of the periosteum and with a good 
aseptic technic the risk of infection would be minimized, and it would seem 
that the advantages of securing perfect form and function otherwise im- 
possible would warrant taking that risk If operation is done early, t e , 
before secondary changes have occurred, the required manipulation is easy 
and there is no necessity of excessive pulling and prying and tearing 
the tissues 

While not an advocate of operative treatment m fractures in general, or 
even m any very large proportion of cases, I submit that in my hands I have 
had far greater satisfaction in view of the results obtained in early operative 
reduction and fixation of spiral fractures of the long bones than in treatment 
by traction and external fixation It is not fair to the treatment of frac- 
tures by open operation to have operation relegated to the position of last 
resort It should be possible in most fractures to determine before treat- 
ment of a fracture case whether proper position can be maintained before 
with or without open operation There should be no such thing as operating 
for mal-umon for it can always be determined in the first few days of treat- 
ment of a fracture case whether proper position can be maintained before 
embarrassing secondary changes have occurred 

The rapid degeneration of bone under non-use, readily appreciated by 
following the increase of transparency to the X-rays, militates against later 
union It is for this reason, and for the maintenance of joint integrity, 
that massage of muscles and mobilization of joints is so important in the 
treatment of fractures Of greater value than massage and passive motion 
m maintaining circulation and nutrition of the injured limb is functional 
demand, a fact that has long been evident from a clinical standpoint, though 
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nlot always carried out m practice as systematically as it should be For 
the experimental determination of the value of functional demand on the 
growth of bone I would refer to the beautiful experiments on the bones 
of young dogs by Doctor Haas, of San Francisco, in which the beneficial 
effect of early resumption of function is shown m contrast with the findings 
m an ample series of control experiments 

If fractures of the long bones can be so adjusted and held as to permit 
early functional demand, non-union will have lost one of its chief causes 
In transverse fractures, if the fragments can be set on end and held so, even 
if the area of contact is but a fraction of their surfaces, the arm and forearm 
can be used a great deal and in the lower extremity weight bearing may early 
be established In spiral fractures if accurately adjusted m early operation 
and the weak part of the mechanism (the spiral) properly supported a con- 
siderable functional demand can be made within a comparatively short time. 

In view of the foregoing it would seem to be worth while to attempt 
to establish a definite technic for the management of spiral fractures, at least 
those in which the mechanical phenomena can accurately be estimated, and 
a technic ought not to be difficult to find on which surgeons could agree 

In spiral fractures of the long bones the advantages of the early operative 
treatment are so great that I would submit that, barring definite contra- 
indications to operation m general, all spiral fractures of the long bones m 
adults and adolescents and some m children be managed by early open 
operation and would submit the following as a technic which has given 
excellent results m my hands 

1 Determine the location and form of the fracture by X-ray plates so 
taken as to locate that part of the spiral portion of the fracture winch is 
opposite the longitudinal component 

2 Cut down on this spiral part of the fracture and remove all detached 
chips of bone and larger fragments, if not required as a part of the splintage, 
and drill both fragments, if possible, m situ, or with a minimum of disturb- 
ance of their position, locating the holes at such points as after reduction 
will make the line joining them lie obliquely to the spiral in such wise as 
most effectively to resist torsion displacement In general this line will be 
transverse to the axis of the bone 

3 Pass a stout silver wire through the drill holes 

4 Reduce the fracture by traction, rotation and leverage, taking care not 
to break the bone, lifting out any periosteal or fibrous tabs from between the 
fragments along the spiral, but taking care not to strip up the periosteum 
Draw the wire taut and twist, hammering the ends down against the bone. 

5 Close the wound and apply some sort of efficient retentive appliance, a 
properly fitting Thomas splint or plaster-of -Paris cast 

6 Remove the retentive appliance frequently for massage, mobilization 
of the joints and electrical development of the muscles and arrange for the 
patient to make functional demand at the earliest reasonable moment 

* To be printed in Archives of Surgery 
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INEQUALITY OF THE LOWER EXTREMITIES FOLLOWING 
FRACTURE OF THE SHAFT OF THE FEMUR IN CHILDREN 


By Edward D Tkuesdell, M D 
of New York Citt 

The treatment of fracture of the shaft of the femur m children presents 
a variety of problems based upon a consideration of conditions peculiar to 
children themselves, as well as the peculiarities of the fracture In determin- 
ing upon the adequacy of a certain method of treatment m a given case it is 
customary to make such assumptions as that union will take place or that 
callus formation will be sufficiently abundant to fill such spaces between frag- 
ments as in the adult might mean non-union While the existence of a strong 
tendency to union and to generous callus formation is commonly appreciated, 
it is not so commonly appreciated that fracture of the shaft of the femur in 
children frequently, perhaps commonly, causes stimulation of the growth 
of the injured bone In reviewing the final outcome following this injury 
in children in a series of cases two interesting facts have presented them- 
selves First, that permanent shortening of the involved extremity was 
obviously less frequent than following similar injuries in adults, even where 
at the termination of treatment shortening had existed, second, that it was 
not uncommon to find some degree of lengthening of the injured leg, this, 
too, where shortening had existed originally In fact, excessive lengthening 
was more common than excessive shortening, and. while an undesirable 
amount of overriding had been modified or corrected by treatment when 
necessary, there had been no provision included in the usual methods of 
treatment to prevent or limit excessive elongation of the broken bone with 
corresponding lengthening of the affected extremity 

A brief description of five cases possessing this lengthening is pre- 
sented herewith 

Case I — A P , age nine Injured August 25, 1918 A fracture of the shaft 
of the left femur near its centre Line of fracture irregularly transverse There 
was two inches overriding Under anaesthesia an end-to-end reduction of the frac- 
ture was accomplished, apposition being imperfect but satisfactory, and a plaster 
spica dressing applied Frequent X-ray examinations indicated that the engage- 
ment of the fragments was maintained There was slight settling upward of 
the lower fragment, due to absorption under pressure of bony irregularities at 
point of contact of fragments At the time of discharge from the hospital, 
six weeks after injury, one-half inch shortening of the extremity was noted 
Two years and two months after injury the affected extremity was found to be 
three-eighths of an inch long In the standing position there was obvious tilting 
upward of the pelvis on this side There were no symptoms complained of that 
might be attributed to the injury, no disability 

Case II — II E , age f ourteeen Injured September 27, 1920 A fracture of 
the shaft of the left femur just above its centre Lme of fracture of the long 
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oblique variety, with one-half inch overriding Under anaesthesia reduction was 
attempted and a plaster spica dressing applied One week after injury there 
was marked increase in the overriding, the extremity shortened one and one-half 
inches Edmonton tongs with traction applied, the overriding reduced to one- 
half inch Two months after injury there was one-half inch lengthening of 
the affected extremity, which at ten months (July, 1921) had increased to one inch 

Case III — C K, age five Injured March 23, 1915 A fracture of the shaft 
of the left femur, just above its centre The X-ray revealed a comminuted 
fracture^ line of fracture of the long oblique variety, and a large third fragment 
present There was marked displacement with overriding On the eighth day 
after injury a Steinmann pin was inserted through the condyles of the femur to 
correct seven-eighths of an inch shortening Discharged from hospital eight 
weeks after injury, the extremity one-quarter of an inch short One year and 
nine months, and again five years and ten months after injury, one-half inch 
lengthening was observed 

Case IV — P G, age eleven Injured December 5, 1918 Fracture of the 
shaft of the left femur in its lower third Line of fracture practically transverse 
with two inches overriding Two attempts under anaesthesia failed to improve 
displacement of fragments A Lane plate was applied on the twelfth day after 
injury To obtain reduction and favor end-to-end contact a small portion of 
bone was removed from the end of one fragment Discharged from hospital 
nine weeks after injury, the affected extremity three-eighths of an inch short 
Two years and one month after injury the extremity found one inch long 
Marked tilting upward of pelvis upon same side in the standing position Lane 
plate still present and well tolerated 

Case V — V B , age eight Injured May 26, 1911 A fracture of the shaft 
of the left femur in its upper third Line of fracture practically transverse, just 
below the lesser trochanter Excessive angular deformity, lower end of upper 
fragment presenting just beneath skin Other methods failing to brmg about 
satisfactory reduction, a Lane plate was applied on the fourteenth day Small 
portion of bone removed from lower end of upper fragment to secure reduction 
and satisfactory apposition Three months after injury affected extremity noted 
one-half inch short Fifteen months after injury one-half inch lengthening 
observed Observation seven years after injury and again nine years and a half 
after injury, showed three-fourths of an inch lengthening of the injured extrem- 
ity Lane plate still present and well tolerated 

Apparently the situation of the fracture is irrelevant m its relationship 
to the stimulation of bone growth, since overgrowth has been as great in 
fractures of the upper, middle and lower thirds of the femoral shaft Nor 
was the epiphysial cartilage directly involved in any case Lengthening may 
occur whether the method of treatment be by simple reduction, the employ- 
ment of the pm or the tongs, or the application of a Lane plate, and to an 
equal degree In four of the five cases there was shortening of the extremity 
at the termination of treatment, while in two there had been actual removal 
of bone from the ends of the fragments In none had overriding been over- 
corrected or even fully corrected While the growth of the fractured bone 
may be accelerated following its injury, there is apparently no compensatory 
activity, either early or late, upon the opposite side, and an inequality pro- 
duced under these circumstances is seen to persist after ten years Evi- 
dently the possibility of excessive growth of a fractured femur during the 
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period of childhood is of sufficient importance to deserve some consideration 
in the application of treatment to this injury An extremity one inch short 
at the termination of treatment would generally be considered a poor result 
So far as the patient is concerned it is immaterial whether the inequality of 
the extremities be due to shortening or lengthening Even with the tilting of 
the pelvis and the slight compensatory curvature of the spine there was noted 
a remarkable freedom from all symptoms and an absence of disability of 
every sort Moderate degrees of shortening of the extremity, due to over- 
riding of the fragments, m cases of fracture of the shaft of the femur m 
children is evidently of less significance than in corresponding injuries in 
adults, and the possibility of post-traumatic acceleration of growth of this 
bone m children should be kept in mind in passing judgment upon the 
efficiency of a particular method of treatment and particularly when some 
radical procedure is contemplated for the correction of overriding 
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NOTE CONCERNING KERATIN AND KERATOHYALIN IN TUMORS 

OF THE HYPOPHYSIAL DUCT* 


By Percival Bailey, MD 
or Boston, Mass 

ASSOCIATE IN SUEGEUY, PETEB BENT BRIGIIAM HOSPITAL 

In a series of tumors of the pituitary region from the clinic of Dr Harvey 
Cushing which I have recently had opportunity to examine, there occurred 
three of the hypophysial duct In 1904 Erdheim, 4 in discussing tumors of 
this region, postulated as a differential point that “ cholesteatomata ” con- 
tained keratohyahn and hypophysial duct tumors did not This statement 
has been contradicted among others by Bartels 2 Recently Duffy, 3 in examin- 
ing some tumors of the hypophysial duct, noted certain granules He seems 
to have accepted the judgment of Bartels that they were keratohyahn and 
investigated them no further Similarly Jackson c in his cases seems to have 
accepted Erdheim’s judgment and says that granules of keratohyahn are 
not found 

Absolutely fresh material removed at operation being available, it seemed 
worth while to investigate these granules as fully as possible Incidentally 
reports of three cases may be added to the fifty-five collected by Duffy 
For demonstrating the keratohyahn there was employed the modification of 
Pick’s cresyllight-violet method which I had previously used for keratohyahn 
in pearly tumors 1 (Perlgeschwulste, sometimes called cholesteatomata) 
Unna’s alum hsematoxylin method 8 was also used For keratin the gentian 
violet and safranm methods of Remke c were used, and also the Gram method 
proposed by Ernst with the Weigert modification The sharpest pictures 
were obtained by staining heavily with Babes’ amlin saframn and decoloriz- 
ing with acid alcohol The keratin-contaming cells retain their bright red 
color after the rest of the section has been completely decolorized 

The clinical data concerning these cases will be given as briefly as possible, 
since we are concerned chiefly with certain histological details 
I Benign squamous epithelial cyst 

This cyst may well have contained papillary or teratoid characteristics, 
but since only a small fragment was examined it must be placed here 

Case I — P B B H Surgical No 13453 Cyst of hypophysial duct origin 
Operation — evacuation Recovery 

November 2, 1920 Admission of S N , age thirty-three, an engineer, with 
complaint of headache and blurring of vision Referred by Dr A F Longcway, 
of Great Falls, Montana 

Present Illness — Began to have occasional frontal headaches m October, 
1920 About the same time he noticed double vision and blurring His libido 
*From the Surgical Clinic of Dr Harvey Cushing, Peter Bent Brigham Hospital, 
and the Laboratory of Surgical Research, Harvard Medical School, Boston, Mass 
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began to diminish Shortly afterwards there developed a mucopurulent discharge 
of the right nostril 

Positive bindings —The patient had a soft, pale, dry and finely wrinkled skin 
Axillary and pubic hair were very scanty There was marked drowsiness and 
slightly subnormal temperature Bilateral optic atrophy and bitemporal hemianop- 
sia were also present The basal metabolism was — 1 6 The X-ray showed a 
saucer-shaped sella with slight erosion of the anterior clinoid processes 

November 6, 1920 Operation — By the usual transsphenoidal procedure The 
floor of the sella was very thick and it was opened with difficulty Through it 
protruded a thm membrane, and when it was incised a milky, turbid fluid poured 
out of what was evidently a cyst The fluid contained a mass of beautiful 
cholesterin crystals 

Microscopic Examination — A single very small fragment of the cyst wall 
was submitted for examination, which was fixed in Regaud’s fluid 

It was seen to consist of a short strip of stratified epithelium along one mar- 
gin and for the rest of normal pars distahs of the character usually seen in the 
periphery of the gland Eosinophilic, basophilic and chromophobe cells were 
clearly distinguishable, the latter predominating 

The epithelium, evidently the wall of the cyst, consisted of two or three 
layers of irregularly cuboidal cells with lightly staining, almost homogeneous 
cytoplasm The cells of the inner layer were larger, more regular and more 
lightly staining Nearly all the cells were extensively vacuolated The nuclei 
were vesicular and also stained very lightly In the cytoplasm of these cells were 
seen often discrete granules of keratohyalm of varying size The cells of the 
basal layer of epithelium contained rarely a few fine granular mitochondria 

II Adamantmomatoiis tumors — These cases are called by Roussy 
and Clunct 7 “ Neoplasiques ou tumeurs heterotopiques, epitheliomata 
pavimentaux ” 

Case II — P B B H Surgical No 1401 1 Timor of the hypophysial duct, 
cystic Operation — partial extirpation Fatality Autopsy 

February 15, 1921 Admission of H S, age eleven, a schoolboy, with com- 
plaint of loss of vision and frontal headache with vomiting Referred by Dr A 
Heard, of Austin, Texas 

Present Illness — Since six years of age the patient's eyes had troubled him 
In 1916 vision m the right eye began to fail rapidly and was lost entirely in 
June, 1919 Headaches had been severe since 1919 and frontal in location They 
were occasionally accompanied by projectile vomiting Since 1919 vision had 
been failing in the left eye Sometimes he had a ravenous appetite He had 
been wearing the same clothes for two years and during this time had gained 
fifteen pounds in weight, but had not increased in height 

Positive Findings — There was found total blindness m the right eye and a 
temporal defect in the left visual field Primary optic atrophy was present in 
both eyes, more marked in the right He was under height and overweight for 
his age His skin was dry, sallow and finely wrinkled The genitalia were very 
small The X-ray showed separation of the suture lines, considerable general- 
ized convolutional atrophy of the inner table of the skull, and marked changes 
in the sella turcica The floor of the enlarged sella was depressed into the 
sphenoid sinus and the dorsum sellse was very thin 

February 18, 1921 Operation — This was a somewhat difficult transsphenoidal 
procedure owing to the boy's small nose The sphenoidal cells also were poorly 
developed and there was a thick median septum It was therefore difficult to 
clear the sella, which was quite large The exposure was very small and on 
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incising the dura a solid tumor was found A fragment was taken and examined 
immediately On finding an epithelial tumor a considerable portion of the sellar 
contents was removed Suddenly there was a gush of cloudy, milk-white fluid, 
evidently from a cyst, and the whole area collapsed and began pulsating It 
seemed perfectly dry and was closed 

Post-operative Coutse — The patient soon developed a cerebrospinal fluid leak 
and succumbed to meningitis 

February 28, 1921 Autopsy (Dr C E Locke) — A tumor was found in the 
region of the pituitary “It was apparently solid and about 2 cm in diameter 
The tumor seemed to encircle the chiasm *’ Some fibnnopurulent exudate around 
the base contained numerous staphylococci 

Microscopic Examination — The material was fixed in 10 per cent neutral 
formalin, Zenker and Regaud's fluid Along one side of the section were found 
a few columns of normal pituitary cells, mainly chromophobe The rest of the 
material consisted of a typical squamous, epithelial, adamantinomatous tumor 
The tumor was composed of almost a solid mass of squamous epithelial 
cells with typical intercellular bridges Scattered around were numerous areas of 
cystic degeneration, with here and there a blood-vessel There was but very little 
connective tissue around the blood-vessels only 

The cytoplasm of the cells was very scanty and around each nucleus was a 
row of very fine granular mitochondria Occasionally areas of keratinized cells 
were found and, around these cells, with granules of keratohyalm 

Case III — P B B H Surgical No 13832 ^Suprasellar Tumor of Hypo- 
physial Duct, cystic Unusual case with Choked Discs Subtemporal Decompres- 
sion Subsequent Transfrontal Operation Extirpation Recovery 

January 7, 1921 Admission of F D , a dentist, age thirty-four, with com- 
plaint of blindness in the right eye and headache Referred by Dr Alex 
Quackenbos, of Boston, Mass 

Past History — Luetic infection in 1908, badly treated for the first three 
months, but later thoroughly treated for three years 

Present Illness — Began in June, 1919, with sharp stabbing pains in right 
supraorbital region when coughing or sneezing In March, 1920, he noticed some 
blurring of vision m the right e>e In June, 1920, he was found to have a temporal 
defect m the right visual field In October, 1920, spinal puncture revealed a 
positive globulin test and thirty-four cells per cubic millimetre The Wassermann 
was negative Headaches continued and began to be associated with vomiting 
m November 

Positive Findings — There were found bilateral choked disc of 2 - 2 J 4 D 
and a bitemporal hemianopsia The visual acuity in the right eye was 5/200 and 
m the left 20/20 Tendon reflexes brisk to exaggeration The X~ra> showed 
some evidence of bone destruction with bone activity in the region of the sella 
turcica, the dorsum sellas itself participating in this change There seemed to be 
some calcification just above the sella turcica associated with the destruction 
process an the dorsum 

January 5, 1921 Operation — This was the usual subtemporal procedure A 
somewhat wet and elastic brain bulged on incising the dura — a typical hjdro- 
cephahc brain A puncture was first made in the superior temporal convolution 
with negative findings, and a second puncture through the lover convolution 
obliquely backward, striking the ventricle A large amount of fluid was secured, 
greatly lowering tension Examination of the fluid showed three cells per 
cubic millimetre 

January 25, 1921 Discharged — Decompressed area was tense Discs were 
elevated about i 1 /* D No improvement had occurred in \isual fields The patient 
was told to return in a few weeks 
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February i, 1921 Second Admission —His headaches had recurred and no 
improvement had occurred in vision 

February 7, 1921 Second Operation — This was a transfrontal procedure 
The boneflap was reflected from the right frontal region, exposing the tense dura 
A needle was inserted into the ventricle and 60 c c of fluid escaped It was then 
possible to elevate the frontal lobe from the level of the orbit without difficulty 
On incising the dura at the margin of the sphenoidal crest there began to extrude 
from the incision as it was enlarged the bulging wall of the cyst, and before the 
incision could be enlarged as much as was finally necessary, the cyst ruptured and 
a purulent-looking, watery fluid, containing an abundance of cholcsterin crystals, 
began to extrude itself The cyst must have been a very large one, for about 
40 c c of this material was finally secured and an equal amount must have been 
lost Between the right olfactory nerve and the chiasm was a solid portion of 
tumor largely made up of calcareous fragments which widely separated the legs 
of the chiasm and extended deeply into the pituitary fossa This mass was finally 
dislodged and tilted out of its bed The pituitary scoop, which made it possible 
to detect the rough inner surface of the cyst owing to the lime deposit upon it, 
was used, and what seemed to be the larger part of the cyst was removed By 
pulling upon the fragments of cyst wall a large portion of it was dislodged and 
drawn down toward the region of the third ventricle, though by no means all of it, 
for it was feared damage might be done 

February 28, 1921 Discharged — Fundi showed no measurable swelling 
Headaches were entirely relieved Visual fields filled out almost to normal limits 
and visual acuity to 20/20 in the left eye and 20/40 in right 

Microscopic Examination — The tumor found at operation was a typical 
cystic epithelial adamantinomatous tumor of the hypophysial duct It was com- 
posed of a mass of squamous epithelial cells with typical intercellular bridges 
There were numerous areas of cystic degeneration and numerous areas of kerati- 
nized cells Many cells contained keratohyahn granules Around the nuclei of the 
epithelial cells were a few fine granular mitochondria The keratinized cells, 
however, contained none The keratohyahn granules took the acid fuchsin sharply 


COMMENT 

In all three of these tumors were cells containing granules which stained 
heavily by the methods ordinarily used to demonstrate keratohyahn m the 
skin They are in all probability of the same nature In two of the tumors 
cells were also found which stained heavily by methods used to demonstrate 
keratin in the skm and hair 

It should be noted that the fluid from two of the cysts reported here 
contained cnolesterin crystals In the other case they seem not to have been 
looked for They will be found m many cysts of the hypophysial duct as 
Erdbeim admits In Erdheim’s masterly paper it seems to me that among his 
so-called cholesteatomata the Cases XIII and XV are similar to Case I of this 
report Both are said lo have contained hair It has been pointed out else- 
where that the tcim “cholesteatomata” is an unfortunate one and allows 
such cysts of the hypophysial duct which contain cholesterin crystals, as well 
as other growths, such as the so-called cholesteatomata of the middle ear, to 
be confused with the “ tumeurs perlees ” of Cruveilhier 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

Stated, Meeting Held April 27, 1921 
The President, Dr William A Downes, in the Chair 
TENDON TRANSPLANT FOR WRIST-DROP 

Dr. James N Worcester presented a man, thirty-six years of age, who 
had received a compound fracture of the right humerus m September, 1908 
Non-union resulting he was operated on and a silver wire inserted Imme- 
diately following the injury musculospiral paralysis was present An attempt 
was made in March, 1909, to repair the nerve but without result 

Dr Alfred Taylor exposed the nerve, a four-inch defect of which was 
found A nerve transplant was done and also a silk suture was inserted be- 
tween the biceps muscle and the radius There has been no return in nerve 
function after a period of nine years since last operation The condition is 
now, March 1, 1921, one of complete paralysis of the extensor muscles of the 
wrist, there is no extension of fingers Motions of elbow normal Power of 
flexion very much lessened due to separation of the biceps and the brachialis 
anticus muscles from their insertions 

Operation At the Reconstruction Hospital, March 9, 1921 Procedure 
Incision over insertion of flexor carpi radiahs, tendon cut and freed by blunt 
dissection upwards for a distance of three inches, similar incision and pro- 
cedure over insertion of flexor carpi ulnaris These two loosened tendons 
were brought out through a small opening in the skin three inches above 
points of insertion Median incision then made over dorsum of wrist and 
extensor tendons exposed Tendon of extensor brevis pollicis, extensor 
longus pollicis and extensor mdicis split and tendon of flexor carpi radiahs 
passed under skin and through the split and sutured with fine silk Extensor 
tendons of third, fourth, and fifth fingers split in similar fashion and tendon 
of flexor carpi ulnaris brought under skin and through these and sutured 
with fine silk Fascia closed over line of suture with fine plain gut and skin 
closed with silk 

Post-operative Course Following operation, patient developed pneumonia 
and was very ill for a few days Motions of the wrist were begun imme- 
diately post-operatonem and active motions particularly encouraged The 
wrist-drop disappeared after operation and power of extension has gradually 
increased to present state At present he has almost complete extension of 
the fingers, the thumb and index-finger working together The wrist-drop 
has disappeared, although the power of extension was not normal but 
was improving 
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FLAP TRANSPLANT FOR BURN OF HAND 

FLAP TRANSPLANT FOR DEFECT OF SOLE OF FOOT 

Dr. James N Worcester presented a man, twenty-five years of age, who 
m France received a bullet wound of the plantar surface of the right foot 
He was admitted to the Reconstruction Hospital, August 14, 1919 

On the plantar surface of the nght foot over the metatarsophalangeal 
joint was an area of very dense scar tissue extending entirely across the sole 
of the foot and about two inches in length This scar tissue was adherent 
to bones and tendons , there was no motion present m the toes In the centre 
of the scar tissue was a deep ulcerated area three-fourths inch m diameter, 
which was extremely painful Under rest in bed .this healed but imme- 
diately broke down again when pressure was put on it 

Operation, July 26, 1920 Procedure Scar tissue dissected away from 
bone and tendon A flap was then turned down from the calf of the left leg 
in shape to correspond to the defect of right sole which was sutured to edges 
of defect with interrupted silk sutures and plaster cast applied The pedicle 
was cut at the end of ten days The patient was kept in bed for six weeks 
and at the end of eight weeks he began to walk, using a pad made of rubber 
bath sponge directly over graft, which has remained entirely healed Patient 
walks without pam and is working 

FLAP TRANSPLANT FOR BURN OF HAND 

Doctor Worcester also presented a man, aged thirty-eight years, who 
received a burn involving the whole of the left hand on March 24, 1919, in a 
gasoline explosion. He was admitted to the Reconstruction Hospital Sep- 
tember 19, 1919 The whole dorsum of the left hand was involved in dense 
scar tissue extending from the wrist to the finger tips ; the second, third and 
fourth fingers are rigidly fixed m extension, the little finger shows a partial 
dorsal dislocation of first phalanx due to contracture. Thumb is dislo- 
cated posteriorly, standing out from hand at nght angles. There is complete 
loss of flexion of all the fingers The scar tissue shows numerous cracks 
and ulcerations and the circulation is extremely poor. Patient was treated 
with physiotherapy, using particularly whirl-pool baths, massage and baking 
The circulation improved and there was a gradual increase in the movements 
of the fingers 

Operation January 6, 1920 Scar tissue over dorsum of thumb was ex- 
cised down to tendons and it was then possible to reduce the dislocation The 
defect was covered by means of a flap from the abdomen The pedicle was 
cut at the end of ten days and circulation of flap remained good 
Second operation, April 6, 1920 Amputation of little finger. 

Under contmued physiotherapy motions in fingers and thumb have in- 
creased until at present he has an extremely useful hand 

When patient was admitted to hospital, amputation of hand had been 
advised 
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CANCER OF THE LARGE INTESTINE NOT INCLUDING RECTUM 

OR RECTO-SIGMOID 

Dr James I Russell read a paper with the above title, for which see 
p 7515, June Annals of Surgery, vol lxxm 

Dr John Erdman said that in his personal work 1916 to 1920 he had 
sixty-four cases of large intestinal growths, of which twenty-five were 
growths of the recto-sigmoid, and the remainder were of the caecum, ascend- 
ing colon, transverse colon, splenic flexure, etc During the same period 
he had done thirty-nine additional operations of the same kind on private 
patients elsewhere, making a total of no growths of the large intestine Of 
these no growths, thirty-nine were of the recto-sigmoid, sixty-one of the 
caecum, ascending colon, etc , two were cases of tuberculosis of the caecum 
There were twelve cases involving the hepatic flexure and the right three- 
quarters of the transverse colon and four involving the left one-quarter of 
the transverse colon and the splenic flexure There were twenty-seven sig- 
moidostomies A mortality operation of 15 per cent The general mortality 
for the entire series, including emergency operations, was 24 per cent 
This mortality includes non-operative also 

It had been his custom to do the two-stage operation He did a caecos- 
tomy m the majority of the cases instead of a sigmoidostomy or a transverse 
colostomy It was true that in doing a sigmoidostomy the operative work 
was a little more difficult That with a caecostomy, although more difficult 
to clean the entire colon, one could readily with care and attention accom- 
plish the act At the end of ten or fifteen days he did the resection 

He had recently done one lateral anastomosis of the transverse colon and 
the patient was m the hospital at the present time and making a good recov- 
ery In patients in whom there were metastases in the liver he had not 
hesitated to do radical work, because patients with metastases in the liver 
were bound to live twelve to twenty-four months, and if the growth was 
excised they were much more comfortable, and if an anastomosis could be 
made it prevented the discomfort of an artificial anus He had followed 
this procedure which had been very satisfactory and had afforded a great 
deal of comfort m many instances 

Two cases of special interest in this connection were the following 
Thirteen years ago he removed a transverse colon in a young man of thirty- 
four The pathologist reported that the growth was a colloid carcinoma 
He recovered from the operation, lived eleven years, and died of sarcoma of 
the right shoulder The rontgenologist was absolutely certain that the 
growth in the shoulder was not a carcinoma Five weeks ago he had oper- 
ated on this man’s sister, who was thirty-one years of age at the time, for a 
growth in the sigmoid The pathologist reported that the growth was an 
adeno-carcmoma with colloid degeneration 
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Dr Charles N Dowd stated that the diagnosis of these cases had 
puzzled surgeons for many years but that some progress had been made and 
the average time of diagnosis is much earlier than it used to be 

One of the most important elements in this kind of surgery is the deter- 
mining of the amount of intestine which should be resected This question 
depended largely on the path of lymphatic drainage and the consequent spread 
of infection 

Jamieson and Dobson did some very valuable work on this subject 
several years ago They demonstrated that the lymphatics at the centre of 
an arterial arcade must travel a considerable distance parallel with the intes- 
tine before reaching the main arterial trunk, therefore, in many instances, 
the excision of a large section of the colon is desirable The ascending colon, 
the lower end of the ileum and the hepatic flexure should be removed in one 
section to secure immunity from infection which follows the course of the 
ileo-cohc vessels 

In the transverse colon the lymphatic current easily reaches the region 
of the median colic artery Hence only a moderate resection is needed in 
this region In the region of the splenic flexure the resection should include 
about one-half of the transverse colon and a large part of the descend- 
ing colon 

In the region of the sigmoid colon the theoretical resection should extend 
from the lower descending colon to the middle portion of the rectum, but this 
is usually inadvisable since the mechanical difficulties are so great. More- 
over, there is only a slight lymphatic supply to this region and the local 
excision of growths there has been attended with a considerable measure of 
success Hence a resection extending from the upper end of the sigmoid to 
the lower end of the sigmoid is advised 

In doing this work one must always be guided by the patient’s condition 
and the degree of resection must be adjusted to that However, the colon is 
easily mobilized by cutting the outer leaf of its peritoneum and there is prob- 
ably more error m attempting too little resection than in attempting too much 

Again there is sometimes a difficulty in making a diagnosis between diver- 
ticulitis and carcinoma even on the operating table and, of course, complica- 
tions arise from that cause A very moderate resection in diverticulitis 
is sufficient 

As to the method of operation Doctor Dowd said that he did not advocate 
the Mikulicz operation for the ascending colon but in the transverse colon, 
the descending colon and in the sigmoid this operation gave so much safety 
that most patients were willing to accept a moderate delay in healing for the 
sake of securing this safety 

Dr Willy Meyer called attention to a method of cascostomy which he had 
devised and considered very simple and satisfactory He first made Mc- 
Bumey’s intermuscular incision and removed the appendix, then he sutured 
the appendix into the peritoneal wound In emergencies it was opened imme- 
diately, otherwise after twenty-four hours For that purpose he penetrated 
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the gut with the tip of a straight Paquehn cautery With the discharge of 
the eschar the hole enlarged so that in a few days one could easily introduce 
one’s forefinger and palpate One could then pass a soft rubber tube to 
the transverse colon for the purpose of irrigation If 'there was a stricture 
the fluid would regurgitate and come back through the wound Doctor Meyer 
asked the members, if called upon to do a caecostomy, to give this method 
a trial If one got these cases m the advanced stage when they were vomiting 
one could employ this procedure easily under local anaesthesia and still hold 
to the two-stage operation Later, after the radical excision of the tumor, 
the caecal opening closed spontaneously 

In cases of less marked obstruction Doctor Meyer favored the two-stage 
operation, beginning with a lateral anastomosis This obviated the necessity 
of establishing a temporary artificial anus In a patient who had been under 
the care of others for cholecystitis for several years. Doctor Meyer said he 
found a large tumor of the ascending and transverse colon These colonic 
tumors sometimes grew very slowly In this case he first did an lleocolos- 
tomy, in the second stage he resected the tumor and inverted either end 
of the gut In the specimen there was found a pretty tight constriction 
The lumen was just large enough to pass a penal , yet the patient had bowel 
movements After several years she developed hiematuria and in examining 
her cystoscopically, a sessile tumor of the bladder was found This was 
promptly exased, the bladder closed with ureteral drainage. She recovered 
again and was alive to-day without recurrence, sixteen years after operation 
Dr W S Schley said that in connection with the question of technic 
it was an advantage to use the intermuscular incision For the right side 
it was almost indispensable m csecostomy both for a permanent or temporary 
opening For the Mikulicz operation it was extremely easy and practical 
and greatly facilitated subsequent closure He had used it for fifteen to 
eighteen years and had found it practical m eveiy way The abdominal 
muscles acted well as a cut-off, particularly on the left side 

Doctor Auchincloss stated that in doing an anastomosis in cases not 
acute he made use of an lleocolostomy as had been done by others The 
gut was not opened except when clamped He used Kocher clamps The 
clamp was put on the side of the large gut its mouse-tooth point brought 
up to the surface The whole of the included two walls of the gut was then 
burned off The small gut was then clamped straight across and burned 
through so that there were two cauterized clamped holes to be sutured This 
was done on one side of the clamps and then with the clamps rotated over 
the suture was continued around the gut Just before the suture ends were 
tied the clamps were slipped off and the anastomosis completed by tying the 
ends of the two suture lines to their respective starting points 

The colon anastomosis case shown at the last meeting done by the above 
method was an end-to-end anastomosis in the rectum and the case did not 
leak nor have a stricture He was just beginning some attempts to carry 
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out this method on dogs, but the first attempt in a dog was unsuccessful 
because the clamps used were entirely too large for the purpose. It was 
his hope to continue, however, and to study the sections of repair following 
such anastomoses from the standpoint of hemorrhage and stricture 

Dr Wm. A Downes spoke of anastomosing around the growth to pre- 
vent the formation of an external fistula and said he had had several very 
good results One woman with carcinoma of the transverse colon had gone 
along for four years after an anastomosis around the growth and then died 
of intercurrent disease This procedure was a very good thing to bear 
m mind 

As to the bismuth meal, in cases of suspected growths m the intestine 
bismuth enema was always given first, and if there was evidence of obstruc- 

With reference to diverticulitis, Doctor Downes cited a case who had been 
treated palliatively for four months He then had a sudden chill and a large 
quantity of pus was discharged from the bladder This continued four or five 
days At operation it was found that an abscess had formed and had rup- 
tured into the bladder The opening into the bladder was closed and a 
rubber dam placed between the bladder and the sigmoid, and though there was 
a fcecal fistula for seven or eight months the man recovered 

Doctor Erdman said that where there was no obstruction it was not 
necessary to do a caecostomy, nevertheless he felt that a preliminary caecos- 
tomy or colostomy was necessary because in that way the toxins were washed 
out The statement that it was sepsis that kills answers the question as to the 
necessity for a preliminary colostomy or caecostomy 

Doctor Russell agreed with Doctor Dowd m the value of the two-stage 
Mikulicz operation, particularly m the left half of the colon, but preferred 
the one-stage primary resection in the right side and transverse colon. It is 
true that the two-stage operation kept the patient m the hospital a little 
longer, but it was much safer It was well known that it was sepsis that 
killed these patients. 

There was an operation described about twelve years ago which he had 
done once or twice but had never done it m the large intestine In this opera- 
tion the lumen was burned across close to a narrow crushing clamp, the 
clamps approximated and a suture done over them, the suture being tied at 
the convex border of the intestine as the clamps were withdrawn The lumen 
was then established by rubbing the charred ends together through the con- 
tinuity of the wall of the intestine In this way the intestine is not opened 
at any stage during active operative procedure. In opening the intestine one 
was almost sure to get some contamination and, as is well known, is highly 
infectious m the large intestine The patients did well for about forty-eight 
hours, then became sick and many died To avoid such occurrence it is better 
to do a two-stage Mikulicz operation, for it is not a question of twenty-three 
or seventy-two days in the hospital but one of getting the patient well and 
avoiding sepsis 
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CORRESPONDENCE 

RUPTURE OF UTERUS 
Editor Annals or Surgery 

Sir In the Transactions of the Philadelphia Academy of Surgery, pub- 
lished in the August number of the Annals or Surgery at p 251, the 
mistake has been made of attributing to me case reports of “ Rupture of 
Uterus During Attempts at Version/’ " Double Amputation of the Thigh 
for Senile Gangrene ” Both these case reports were made by Dr Irvine 
M Boykin 

Very truly yours, 

Astley P C Ashhurst 


To Contributors and Subscnbcrs 

All contributions for Publication, Boots for Review, and Exchanges should be 
*cnt to the Editorial Office, 145 Gates Ave , Brooklyn, N. Y 

Remittances for Subscriptions and Advertising and all business communications 
should be addressed to the 

ANNALS of SURGERY 

227.231 S 6th Street 

Philadelphia, Penna 
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DOCTOR! 

Meyer Makes 
Multoscopes 

Bear tins in mind when 
ctIIcc! on to decide wlmt is 
the most economical, com- 
pact, artistic, yet entirely 
pnctical, apparatus which 
m ikes it unnecessary to 
stung up the room with m 
overhead wiring or high 
tension switch or separate 
tube stand forefTicienttrcat- 
ment work But do not 
write for information unless 
you w r ant the BEST 

No modern Clinic can call 
itself complete w ithout it 

It is five years ahead of 
anything ofTcred 

THE WM. MEYER CO., Girard St. & Wabansia Ave., Chicago, III. 


LISTER I N E 

A Non- Poisonous, Unirritating, Antiseptic Solution 

Agreeable and satisfactory alike to the Physician, Surgeon, Nurse and Patient 
Listenne has a wide field of usefulness, and its unvarying quality assures like 
results under like conditions 

As a wash and dressing for wounds. 

As a deodorizing, antiseptic lotion. 

As a gargle, spray or douche. 

As a mouth-wash-dentifrice. 

Operative or accidental wounds heal rapidly under a Listenne dressing, as its 
action does not interfere with the natural reparative processes 

The freedom of Listenne from possibility of poisonous effect is a distinct advantage, 
and especially so when the preparation is presenbed for employment in the home 


LAMBERT PHARMACAL COMPANY 

ST. LOUIS, MO., U. S. A. 
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rri y J • When cod liver oil or fatty foods can- 

£ XXOGlTCXlLOSlS not he digested or assimdated, hut tend to 

further upset an already weakened and deranged 
1 digestion, other means must he resorted to, 

CcfCCC for building up and restoring the strength 

of the hody 

|/|r QS tins Clinical experience has shown that under 

these conditions 

Diseases Gray’s Glycerine Tonic Comp. 

may he used in the place of cod liver, or other 
oils, with very great satisfaction, as well as 
advantage, to the patient 

Administered in two to four teaspoonful doses, three or four times daily, 
Crays Glycerine Tonic increases the appetite, promotes digestion, and used m 
conjunction with good food and open-air living, progressively improves the bodily 
nutrition Thus in tuberculosis and chronic bronchial affections, it gives sub- 
stantial aid m checking cough, decreasing night sweats, and restoring ^the 
patients vitality and strength 

THE PURDUE FREDERICK CO., 135 Christopher St , New York 


NEOARSPHENAMINE 

Should be judged by the 

CHEMOTHERAPEUTIC INDEX— i. e., 

the relationship of the maximum tolerated to the minimum 
curative dose. 

Neoarsphenamine (D. R. I.) has been vastly im- 
proved in the past six months by our research department. 
The drug is now less toxic, more soluble, and its curative 
effects greater. 

$ 

The Chemotherapeutic Index is the highest 


eVer obtained for any arsenical compound 


DERMATOLOGICAL RESEARCH INSTITUTE, Inc. 

1720-26 Lombard Street, Philadelphia, Pa. 
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EASTMAN 

BARIUM SULPHATE 

FOR 

Roentgenology 

T HIS latest addition to the long line of 
EASTMAN TESTED CHEMICALS 
has been produced for the sole purpose of 
useas an opaque mediumingastro-intestinal 
examination, sinus injection or as an enema. 

Its essential purity and freedom from solu- 
ble salts — its ease of mixing without floc- 
culating and its uniform opacity make it 
ideal for the purpose intended. 

At your dealer ’ s 
in paper lined tins — 

One pound 
Five pounds 

MEDICAL DIVISION 
EASTMAN KODAK COMPANY 
ROCHESTER, N Y. 
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HOTEL 

TULLER 

DETROIT, MICH 
CAFE, a la Carte 

Noonday Lunch Dinner 
75c 51 SO 

CAFETERIA 
MEN'S GRILLE 
BARBER SHOP 
TAILOR SHOP 


HEADQUARTERS for 
Old Colon} Club Detroit 
Detroit Automobile Club 
Detroit Transportation Club 
Motion Picture Exhibitors Ass n 

600 Rooms 600 Baths 
$2 50 up, single 
S4 50 up, double 

2 Floors of Agents' Sample 
Rooms, S6 00 per day 


\N THE NEUROSES OF WOMEN 

/ y'ou cuarvt a safe and pofervt sedative For 
j more ikaa -thirty-five years 




( DANIEL'S CONCENTRATED TINCTURE! 

\ O F" PAS51FUORA INCARNATA / 

Kas proven itself to be safe, effective and well tolerated 
Inlhe neuroses of women, particularly those arising during the climacteric 
period, Pasadyne (Daniel) will demonstrate its unusual value 
IT HAS NO CONCERN WITH THE HARRISON ACT 

SAMPLES AND LITERATURE SUPPLIED TO PHYSICIANS PAYING EXPRESS CHARGES 

LABOPA-rowvorJOHN B DANIEL Inc Atlanta Georgia „ - * 


ELECTRICALLY LIGHTED INSTRUMENTS 

Certainty of Diagnosis 

Accuracy of treatment — both are facilitated by the use of E S 1 Co instruments Our 
instruments are made according to the ideas of Jackson, Holmes , Kelly, Young, Swinburne , 
Braascb, MacGowan, Koch, Tuiile, Lynch and others All are equipped with superior 
Tungsten lamps, operated by 8-oz pocket battery or socket current controller 
Be sure instruments are marked ESI Co 

Illustrated Catalogue sent on request 

^ Electro Surgical Instrument Company 

' ROCHESTER, N. Y. 




adium Service a* 


By the Physicians’ Radium 
Association of Chicago (Inc.) 


Established to make Radium more available a* jrvrvf p CT ATFQ 
for approved therapeutic purposes in the IV11LJJLJ Lilli u 1 A 1 L J 
Has the large and complete equipment needed to meet the special requirements of 
any case m which Radium Therapy is indicated Radium furnished to responsible 
physicians, or treatments given here, if preferred Moderate rental fees charged 

Board of Directors Careful consideration will be given inquiries concern 

WILLIAM L BAUM, M D ing caseB m which the use of Radium is indicated 

FREDERICK MERGE Zl THE PHYSICIANS’ RADIUM ASSOCIATION 

THOMAS J WATKINS MD 1110 Tower Building, Chicago Manager William L Brown, M D 
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The Castle Company arc the mal ers of the 
hugest hue of Stcnhzcrs for Physicians, 
Dentists , Laboratories and Hospital 


W hlx Castle engineers first produced 
tlie Castle Electric Steriliser then 
made a scientifically correct instrument Im- 
proNements ha\e added to its comcmcnce 
and efficiency But the original product 
stands, and like all Castle handiwork, nieels 
the utmost rec]uirements in profes- 
sional sen ice 

The Xo 41G (impro\cd p iltcrn) Slcrih/tr 
is ^ohdhv made of cold rolled copper with 
cast bottom and fiNture^ The frn is 
rused \eriicallv and cannot bind or itp*t! 
Three decrees of licit are proudtd and tl < 
current is uilonulic dl\ broken just in fan 
vntt i bo N aw i\ Write for inform ition 

WILMOT CASTLE CO 

1315Um\ersjh \\cnue 
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ANUSOL 

(trade mark) 

Hemorrhoidal 

SUPPOSITORIES 


“Solve a Regular 
Pregnancy and 
Confinement Problem ’ ’ 


During piegnancy and confinement, Hemoirhoids occur with gi cat 
frequency, and at times present no mean pioblem 

It’s heie that Anusol Suppositones score some of then best result 

Besides, they matenally i educe the need of internal laxatives 

Meaning better and moie readily digested nnlk for the infant, and 
quickei return to normal evacuations for the mother 

The physical and psychic benefits are evident 

Ample Trial Quantity and Literature from 

SCHERING & GLATZ, INC. 150 Maiden Lane, NEW YORK 
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ANTI-PY-0 

DENTAL CREAM 


SUPERIOR 


€» 


Judge for 
Yourself 


the \>\ 
CLEANEST V\ 
TASTE V\ 

IN THE \\ , 

WORLD \\\r< 

\» 

Retail \ * 

30c — 50c a Tube \ ^ 

Wholesale \ 1 

$2 50 — $4 00 per doz \ 

The Antidolor Mfg Co 

4 Main St SprmcviHe N Y 

SEND LARGE TUBE TREE 

Name 

Address 




YOUR X RAY SUPPLIES 

Get our price list and discounts on 
quantities before you purchase 

HUNDREDS OF DOCTORS FIND WE SAVE THEM 

FROM 10% TO 25% ON X RAY LABORATORY COSTS 

AMONG THE MANY ARTICLES SOLD ARE 

X-RAY PLATES Three brands in stock for quick shipment 
PARAGON Brand for finest work, UNIVERSAL Brand, 
where price is important 

X RAY FILMS Duplitized or Dental — all standard sizeB 
Eastman Ilford or X-ograph metal backed Tast or 
slow emulsion 

BARIUM SULPHATE For stomach work Finest grade 
Low pnce 

COOLIDGE X RAY TUBES 5 styles 10 or 30 milliamp 
Radiator (small bulb) or broad medium or fine focus 
large bulb Lead Glass Shields for Radiator type 

DEVELOPING TANKS 4 or 6 compartment, stone, will end 
your dark room troubles 5 sizes of Enameled Steel 1 ankB 

DENTAL FILM MOUNTS Black or gray cardboard with cellu- 
loid window or all celluloid type onetoele\en film open- 
ings Special list and samples on request Price includes 
imprinting name and address 

DEVELOPER CHEMICALS Metol, Hjdroqmnone Hypo, etc 

INTENSIFYING SCREENS Patterson, TE, or celluloid-backed 
screens Reduce exposure to 34th or less Double screens 
for film All-metal cassettes 

LEADED GLOVES AND APRONS (New type glove, lower priced ) 

FILING ENVELOPES with printed X-ra> form (rorused plates ) 
Order direct or through your dealer 

^ ^ aTe o^m'T ^ e { J ^ oar ^ trae 0B 


GEO. W. BRADY & CO. 

757 So Western Are CHICAGO 



The Peculiar Advantage- 

of the 

arvel “Whirling Spray” Syringe 

is that The Marvel, by its centrif- 
\ ugal action dilates and flushes 

' V the vaginal passage with a volume 

' \ of whirling fluid, which smooths out 

1 " ■ j the folds and permits the injection 

to come in contact with 

\ ' its entire surface 


V ^ & - '•> 


Prominent physicians and gynecologists 
everywhere recommend the MARVEL 
Synnge m cases of Leucorrhea, Vagini- \ 

tis, and other Vaginal Diseases It > 

always gives satisfaction 

The Marvel Company was awarded the Gold Medal, 
Diploma and Certificate of Approbation by the 
Soweto D’Hygiene de France, at Pans, Oct, 9, 1902 

All Druggists and Dealers tn Surgical Instruments sell ti Dor 
literature , address 


MARVEL COMPANY, 25 W. 45th St., New York 
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Sherman’s Polyvalent 
Vaccines in Respiratory 
Infections 

A more adequate and rapid immunity is estab- 
lished with polyvalent \accmes than from an 
infection itself SHERMAN’S POLYVALENT 
VACCINES WHEN GIVEN EARLY IN RES- 
PIRATORY INFECTIONS rapidly stimulate 
the metabolism and defense of the body, with a 
resultant prompt recovery 

Administered m advanced cases of respiratory 
infections, they usually ameliorate or abbreviate 
the course of the disease Even when used as 
the last desperate expedient they often reverse 
unfavorable prognoses SUCCESSFUL IM- 
MUNOLOGISTS MAKE INOCULATIONS IN 
RESPIRATORY INFECTIONS AT THEIR 
FIRST CALL 

Hay fever, colds, laryngitis, pharyngitis, adenitis, 
catarrh, asthma, bronchitis, pneumonia, whooping 
cough and influenza are diseases amenable to 
bacterial vaccines 

Sherman's polyvalent vaccines are dependable antigens 

LABORATORIES OF 

G. H. SHERMAN, M.D. 

DETROIT, U. S. A. 

"Largest producer of stock and autogenous vaccines 0 
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RADIUM 

HBLlAll NPPLICATOllS 
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APPLICUORS 
ofM’LHM UIMCiN 

I COMPLI ri. I\MA1 LA i IONS 
LM WUIOS APPARATUS 


The Storm Binder and 
Abdominal Supporter 


(Patented) 



Men, Women, Children and Babies 

for Hernia, Relaxed Sacro-Ihac Articulations, 
Floating Kidney, High and Low Operations, 
Ptosis, Pregnancy, Obesity, Pertussis, etc 

Send for illustrated descriptive folder 
with physicians testimonials, measur- 


— within 24 hours 

KATHERINE L. STORM, M.D. 

1701 DIAMOND ST. PHILADELPHIA 


k > i n o\ ot 

L S 1U til \v Ol M \\D.\llD s > 
C 1 R 1 Ii il \u 


PHYSICAL, CHEMICAL 
and MEDICAL DEPPS 


THE 

RADIUM COMPANY 
OF COLORADO, Inc 

MAIN OFFICE and REDUCTION WORKS 

DENVER, COLO, U S.A 


BRANCH OFFICES 
I22S Michigan 50 UNION 

Avenue SQUARE 

CHICAGO NEW YORK 


LONDON 

PARIS 
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THE MARTINIQUE 

(Affiliated with Hotel McAlpm) = 

Broadwa} , 32nd and 33rd Streets NEW YORK CITY | 

SITUATED IN CENTRE OF SHOPPING g 

DISTRICT — Adjacent to Theatre Section g 

Entrance from Hotel to New York Subway and Hudson Tubes affording direct com b 
mumcation wnth the Pennsylvania and Grand Central Stations also General Post Office b 
and Railroad Stations at Jersey City § 

The Restaurants offer a truly McAlpin Service -with Club Breakfasts Special Lun b 
cheons and Dinners also a la Carte Se v ice All at moderate prices §f 

600 ROOMS - - r sol. si .0““ I 

TRANK T JAGO - Resident -Manager g 
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DR. BARNES SANITARIUM 

STAMFORD, CONN. 

A Private Sanitarium for Mental and Nervous 
Diseases Also Cases of General Invalidism 
Separate Department for Cases of Inebriety 

The buildings are modern situated in spacious and attractive 
grounds commanding superb views of Long Island Sound 
and Burroundmg hill country The accommodations table 
attendance nursing and all appointments are first-class in 
ever} respect The purpose of the Institution is to give 
proper medical care and the special attention needed m each 
individual case 50 minutes from Grand Central Station 

For terms and illustrated booklet, address 

F H BARNES, M D , Med Supt 

Telephone 1867 


The WALKEASY 

ARTIFICIAL LEG 

Our Art Catalog contains valuable informa 
tion on Care and Treatment of Stump Prepara 
tory to Applying an Art Limb How Soon to 
Apply Art Limbs for Children Directions 
► for Self Measurement etc etc 

George R Fuller Co , Rochester, N Y 

Branches, Buffalo, Bouton Philadelphia 


OPERATIVE TECHNIQUE, DIAGNOSIS 

The latest conclusions of LEADING SUR- 
GEONS on all SURGICAL SUBJECTS will be 
at your finger tips if you use our 

SURGICAL CARD INDEX 

to current literature 
ISSUED MONTHLY 
Special Indexes issued for Gynecology, Obstetacs, 
Orthopedics, Genito-unnary and other subjects 
For full information address 

THE INDEXERS 

JULIA E ELLIOTT Director 

5526 South Park Avenue CHICAGO 


1 ^^^^ Trade Mark Registered 

A Gluten Flour 
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NVi 


40% GLUTEN 
Guaranteed to comply In all respects to 
standard requirements of U S Dept, of'' 
Agriculture ^ , 

w\Vy Manufactured by \™y 

w PdDuariT Jt Dnrwrc ▼ vJ 

VS Iv 


FARWELL & RH1NES 
Watertown, N Y. 


AV 


Select the Right Local Anaesthetic — 

Upon the Wisdom of you r 
Decision Rests your Success 

ANTISEPTIC 
LOCAL ANAESTHETIC 

With Cocaine or with Proeame 

Guarantees the 
Perfect Anaes 
thetising Agent 
because it pos 
sesses the two most essential proper 
ties — it is 



TOiNiisiHinj: 

1 *» *U HM J * 


STERILE 

as well as 

ISOTONIC 

Add to these its Stability and y ou 
have the chief reasons for its exclu 
sive use by thousands of discrimmat 
ing dentists and physicians all over 
the world 

Send for Sample either 
tn Bottle or Ampules 

ORDER OF YOUR DEALER 

The Antidolor Mfg. Company 

4 Main Street 

Spnngville, Erie Co , N Y,U S A 
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The Modern 
Dressing Tissue 

Non-adherent 

Transparent 

Sterilizable 


A Direct Dressing for Wounds Requiring Air and Drainage 

Does not adhere to newly forming granulations — does not tear or destroy newly formed tissues when 
remoxed — eliminates pam — progress of wound is watched through the dressing without removing it 

Especially useful for Skin Grafting, Burns, Skin Operations, and all Granulating Surfaces 

Does not replace Impervious Cellosilk — both forms are serviceable for every physician, surgeon and hospital 
Your regular supply house will furnish you the professional size rolls, 9 m x 12 ft , packed in handy container 
at following prices Special sizes for hospitals 

Perforated Form — “Standard Perforate,” $2 00 

Impervious Form — For wet dressing coverings, drams, and all impervious dressings 
“Standard” (single weight), SI 25 
“Standard Heavy” (double weight), SI 75 

Liferafare and Samples Sent on Request 

MARSHALLTOWN LABORATORIES, INC Marshalltown, Iowa 


SHARP’ES BRAIN INJURIES 

WITH AND WITHOUT A FRACTURE OF THE SKULL. THEIR DIAGNOSIS AND TREATMENT 

FEATURES OF THE BOOK 


1 Largest number or personal cases of brain injuries e\ er 
reported — o\er 1000 patients 

2 The diagnosis and treatment of acute and chronic bram 
injuries m newborn babies, children and adults are gi\en in 
detail m o\er 100 illustratne cases the discussion at the 
end of each case-history emphasizes the essential points 

3 The method and the importance of estimating accurately 
the intracranial pressures of these patients arefulh described 
and discussed 

4 The comparative unimportance of the fracture of the skull 
(unless depressed fractures of the yault) m the diagnosis 
treatment and prognosis of these patients is emphasized, the 
presence of a fracture frequently facilitates the recovery of 
life by this added means of drainage of the intracranial 
hemorrhage 

5 The expectant palliative method of treatment is sufficient 
for two-thirds of these patients, whereas the operatne 
method of treatment is necessary m only" one-third, depend- 
ing upon the height of the increased mtercramai pressure 

6 By this method of treatment, the average mortality^ of 
50% m patients with bram injuries has been reduced to 27% 
in this series of all cases with ard without operation 

7 jGach patient has been followed from the time of the bram 
injury to his present condition or to his death 


S An autopsy was performed upon each patient (pm ate and 
ward) who di r il injury, and the findings 

are recorded nd of treatment are thus 

disclosed and end of each cnse-hjston 

9 The technique of the operation of subtemporal decom- 
pression and drainage is described m detail and fullv illus- 
trated, moving pictures show clearly the \anous stages of 
the operation 

10 Bram injuries m newborn babies and children — both the 
acute and the chrome cases, with special reference to the 
condition of cerebral spastic paralysis due to an intracranial 
hemorrhage at the time of birth the differential diagnosis 
and the appropriate treatment 

11 The common conditions of post-traumnt c neurosis and 
neurasthenia, especially m regard to lawsuits, are* also 
discussed m detail and illustratne cases arc reported, the 
differential diagnosis is emphasized 

By WILLIAM SHARPE, M D 

Professor of Neurologic Surgery, New York Poly clinic, Med- 
ical School and Hospital, Consulting Neurologic Surgeon 
Manhattan Eye and Ear Hospital, Hospital for 
Ruptured and Crippled Beth Israel 
Hospital, etc , New \ ork City 

232 Illustrations 737 Pages Price, $8 00 


J. B. LIPPINCOTT COMPANY 

LONDON Since 1875 PHILADELPHIA Since 1792 MONTREAL Since 1897 

16 John St , Adelphi, W C 2 East Washington Square Unity Building 
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The Surgeon-General’s 
Opinion of the 
Carrel-Dakin Treatment 


M ERRILTEW IRELAND, 
M D , Surgeon-General of 
the United States Army, sum- 
marized m a recent issue of the 
Journal of the American Medical 
Association, the achievements of 
the Army Medical Departments 
in the World War 

After setting forth the confhct- 
mg opinions of medical men on 
wound treatment dui ing the early 
stages of the wai, General Ire- 
land continued 

“Out of all this controversy 
and welter of opinions, there was 
at last e\ olved one of the great 
surgical discoveries of the war, 
the application of wound treat- 
ment of the principle of disinfec- 
tion by the release of a gas from 
a liquid solution Of this method, 
the Carrel-Dakin, Finney says 
conclusively that, it is one of the 
most important and tar-reaching 
contributions of the w r ar to the 
armamentarium of the surgeon 
As Keen says 

‘ ‘Lister taught us, above all, 
how to prevent infection , Dakin 
and Carrel, following Lister’s prin- 
ciples, have taught us how to 


conquer even rampant infection 
For nearly half a century v f e sur- 
geons have been fighting firml> 
intrenched infection, but always 
in vain It required the stern 
stimulus of war to enable us to 
win the victory’ ” 

In civil practice Dakin’s Solu- 
tion has proven conclusively its 
diversified utility But all proc- 
esses of making Dakin are not 
equally effective or convenient 

Hyclorite has been adopted by 
many hundreds of leading prac- 
titioners for the making of Dakin 

This simple addition of w'ater 
to Hyclonde makes correct Da- 
kin’s Solution in one minute 
No testing or titration necessary 
The resulting Dakin has a high 
Hypochlorite strength (Na OCL 
4 °5%) an d low alkalinity 
of 1 %) 

The remarkable keeping qual- 
ities of Hyclorite furnish addi- 
tional reason for adopting Hy- 
clonte-Dakin 

Hyclorite is accepted by the 
Council of Pharmacy and Chem- 
istry of the A M A (N N R ^ 


Antiseptic — Germicide — Deodorant 


BETHLEHEM LABORATORIES, Inc 

BETHLEHEM, PA 

Manufactured by General Laboratories, Mad., on Wi* 
For Bethlehem Laboratories, Inc , Distributers 


HYCLORITE 

CONCENTRAI ttf 

SODIUM 

HYPOCHLORITE 


& 
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Nervous debility, nervous exhaustion, and 
all asthenic affections of the nervous 
system, so prevalent to-day, will respond 
to treatment which will replenish the 
reduced mineral reserves of the system 
and supply the necessary phosphorus 
to restore degenerated nerve cells. 

Fellows’ Syrup 

of the 

Hypophosphites, 

“The Standard Tonic for over fifty years/* 

contains the basic elements to ensure normal 
metabolism, together with the dynamic 
agents, quinine and strychnine, which 
make it a true stabilizer of shaken nerves. 

y 0/-P v - No 1/ - - NO -s' 

Samples and literature sent upon request 


FELLOWS MEDICAL MANUFACTURING CO., Inc. 

26 Christopher Street hew Yorlt, N.Y. 



Harvey R. Pierce Co. 


PHILADELPHIA 


PITTSBURGH, PA 


SURGICAL INSTRUMENT SPECIALISTS 

PIERCE- ALLOY SPLINTS 
FEATHERWEIGHT— DURABLE AS STEEL 
TRANSPARENT TO X-RAY 

Write for Catalog 




EATS ’ 

Electric Sterilizers 

The Standard of the Medical Profession 
PRICES RECENTLY REDUCED 

No mailer how much you pay you cannot buy another 
sterilizer having the PROMETHEUS non-metalUc, 
indestructible heating element, \\ Inch gives maximum 
rapidity of boiling with minimum current consumption 
You cannot buy another sterilizer having the PRO- 
METHEUS safety swatch, which absolutely protects 
both sterilizer and contents should the w ater boil aw ay 
— which is reset without turning the sterilizer upside 
down, or disturbing it in any way — and which cannot 
be injured by resetting wath the current turned on 

PROMETHEUS Sterilizers are made m many styles 
and sizes, to meet every requirement Your dealer can 
supply you, or write to 

The Prometheus Electric Co. 

5 1 1 West 42nd Street 
New York City 




Established 68 Years 


He Has Two Good Legs 

BOTH MADE BY MARKS 

Although a man may lose both his legs, he is not necessarily helpless 
By using artificial legs of Marks Patent he can be restored to usefullness 
One engraving is from a photograph of a man ascendmga ladder He has 
two artificial legs substituting his natural ones With Marks Patent 
Rubber Feet with Spring Mattress he can ascend or descend a ladder, 
balance himself on the rungs, and have his hands at liberty He can work 
at a bench and earn good wages He can walk and 
\ mingle with persons without betraying his loss, in O 

j fact, he is restored to himself for all practical pur- 
f P° ses 

With the old method of complicated ankle joints, L p jj/JLX 

these results could not be so thoroughly attained \ L r 

Over 54,000 made and] sent to all parts of the 

world PI 

Purchased by "the'United States Government and many Foreign pfrf jS 

Governments l l g 

Send for MANUAL OF ARTIFICIAL LIMBS containing I \i 

384 pages with 674 cuts Instructions are given how to take J til js 

measurements and obtain artificial limbs without leaving ~~ *\ N 1 / \ 

home ^ \ 

A. A. MARKS 

696-702 Broadway, NEW YORK, USA. 
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For More Positive and Prompt Results in 

ANEMIAS 

LOESER’S INTRAVENOUS SOLUTION OF IRON AND ARSENIC 

each ampoule 5cc contains 61 milligrams (1 grain) of Iron Cacodvlatc 

Prepared to answer all requirements for intravenous administration, the iron 

is m a colloidal 'hate 

Tested Chemically, Clinically, and Biologically 

Toxicity Test 

Loeser’s Intravenous Solution of Iron and Arsenic (animals used White Rats ) 

100 times normal human dose 

140g 1 50cc 

115g 8lcc 

llOg 78cc 

120g 85cc 

llOg 7Scc 

All survived 

1 est corned out according to the method prescribed by the U S Public He iltli Service for 
organic arsenic compounds, which requires at least 60 per cent of the animals must surw\ e 
at least 48 hours 

Clinical Reports, Reprints, Price list, “Journal of Intra\enous Therapy” will be sent 
to any physician on. request 

New York Intravenous Laboratory 

lOO West 2 1st Street New York, N. Y. 

Producing Ethical Intravenous Solutions for the Medical Profession Exclusively 
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THE PRESTIGE 

which radium possesses among things material 
is generously reflected to those 

PHYSICIANS AND SURGEONS 

who know how to use its therapeutic properties 

Radium Is Worth Its Cost 

Our complete service includes co-operation 
with the physician to the end that he may as 
quickly as possible acquire first hand knowledge 
of today’s practice in the 

TECHNIQUE AND DOSAGE 

of radium therapeutic application 

Write our nearest office 


The Radium Company of Colorado 

PRINCIPAL OFFICES - LA BO RATO RI ES 

RADIUM BUILDING DENVER COLORADO 


SAN FRANCISCO 

582 MARKET ST 


BRANCH OFFICES 
CHICAGO 
PEOPLES GAS BLDG 


NEW YORK 
50 UNION SQUARE 




DUODENAL BILIARY OUTFIT 

DEVISED AND USED BY DR B B VINCENT LYON 

Associate in Medicine —Jefferson Medical School Chief of Clinic of Onstro Enteroloeical Dept —Jefferson 
Hospital Visiting Physician — Methodist Hospital 


Lyon s Duodenal Bilmrv Outfit for diagnosis and 
treatment of Cholecystitis ~ 1 ! * 

of Pancreatic and Biliary 
One specially designed 
advantages ^or use on Ga 
One Special Glass morn 
graduated, with Glass Connection 
One Double Neck rc\crscd ^ ihe Rubber Bulb with 
Tubing and Clamp 

Three assorted size Bottles for Gall bladder contents 
One 250 CC Glass Graduate 
One 1 oz Glass Asbestos Packed Syringe 
One 300 CC Graduated Percolator with Metal H anger 
Tubing and Cut-off 

The Necessary Rubber Stoppers Bent Glass Connect- 
ing Tubes and Rubber Tubing to complete set 
The Syringe wit)} Duodenal Tube and Special Lyon 
Tip can be used for the fractional examination of gastric 
duodenal contents — used also as a Duodenal reeding 
Tube in case of Ulcer Cancer of the Stomach Dilation 
of Stomach Nerx ous Vomiting certain disc ises of I ncr 
and after operation on Stomach or in any condition 
where food should not touch the Stomach 

The above Outfit complete, $12 00 

See Dr Allen O Whipple s article in May , 1921 issue 
Annals of Surgery 

Nose Throat and Ear Men uritc for new cataloq 
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THE PHYSICIANS SUPPLY CO. OF PHILA. 

Surgical Instruments Hospital and Invalid Supplies 

N W Cor 16th & Sansom St , Philadelphia 
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The Breaking of a New Path 

m Pitzman’s discussion of Inguinal Herniotomy (this 
issue of the Annals) interests you ? It centers m a per- 
haps broader grasp of the anatomy, and perchance a 
better application of these facts to practice If this orig- 
inal viewpoint made you reconsider previously accept- 
ed conceptions, you’d probably react the same way 
towards many other items m 

Pitzman’s Fundamentals of 

Human Anatomy 

(Including Its Borderland Districts) 

By Marsh Pitzman, A B , M D , Professor of Anatomy in the Dental Department of Washington 

University 356 pages, 6 \ 9 inches, with 101 original illustrations Price $4 00 

This is not a conventional surgical, launches into a concise legional presen- 

oi medical, or anatomist’ s oi any othei tation ot the fundamental facts of gioss 

specialist’s anatomy, but an anatomy anatomy, vitalized by the sidelights of 

written fiom a broader point of view, nucioscopic anatomy, embn ology, pin - 

which undei lies all these specialty efforts siology and pathology 

It contains so much piactically use- While constructed on the B N A , 

ful information that it might almost as the oldei terminology is included All 

well be entitled “an epitome of the gen - illustrations and diagiams ha\e been cs- 

eial practice of medicine and surgery pecially prepared by Mr Wm H 

from the point of view of an anatomist ’’ French, on the same principles as under- 

Aftei bnef mtroductoiy chapters it he the presentation of the text 

No matter how many — or how few — volumes you have on anat- 
omy, you need this original and broader point of view No need 
to vnte a letter, just sign, tear off, and mail the attached coupon 


C. V. MOSBY COMPANY 

Medical Publishers 
Metropolitan Building, ST LOUIS, MO 

( Our new catalogue on request) 


C. V. Mosby Co. Ann. Surg. 

Send me on approial Pitzman’s Funda- 
mentals of Human Anatonn , for which 
I enclose $4 00, or charge to m\ account 

Name 


Add less 



SPALTEHOLZ ANATOMY 


NEW THIRD EDITION 
JUST PUBLISHED IN 
ENGLISH- 3 Vols. Cloth bound 


15 


00 

per set 


ANSPACH — A New Gynecology: 

There seems to be a distinct place for the text-book presenting the Bubject in a sy stomatic form giving all the 
necessary information and omitting such details as are not immediately required for practical purposes In this 
work the subject is so presented as to provide the student with the whole id to act as a 

ready guide to the accurate diagnosis and the successful treatment of the he work gives 

a description of the normal structures and of the normal functions, and a produce the 

abnormal a summary of the manifestations of the abnormal and of the methods of treatment In addition to 
affections of the generative organs proper such diseases of the intestinal and urinary tract as are most frequently 
encountered in women have been considered Static backache sacro iliac sprain toxic arthritis 

The work is most beautifully and elaborately illustrated and the original drawings arc by leading artists 
It is written by Brooke M Anspach M D Associate in Gynecology , Umv ersity of Pennsy 1\ anm Cloth, $9 00 


SHEARS-WILLIAMS — A Different Obstetrics: 

The strongly individualistic teachings of Dr Shears have been allow cd to remain unchanged in this third edition 
of his celebrated practical w ork Changes will be found in and new material added to the Bubject matter of 
Metabolism of Pregnancy Syphilis in Pregnancy Toxasmms of Pregnancy Anaesthesia in Labor, Blood pressure 
in Preg 1 ^ r '‘ r ations hav e been added including three colored plates 

T hree and a half y ears because of the entirely different original 

success abject and because Shears giv cs y ou the things y ou general!} are 

unable why * founded on lo ght and the wrong 

way to use your hands your instruments jour every act is shown It is written by 

George P Shears Professor of Obstetrics at the New \ ork Polyclini l Hospital and by 

Philip F Williams Instructor in Obstetrics Graduate School of Medicine University of Pennsylvania 419 
illustrations — S8 00 


WHITE-MARTIN — A Standard G. U. • 

For the past twenty-three years this work has been used by teachers students and practitioners wherever the 
English language is known The current e lition is brought completely up to date Advantage has been taken 
of the opportunity to introduce new illustrations to add a section on the prophylaxis of venereal disease to so 
modify certain sections as to make them more complete or more specific and to rev ise the index 

The 12th edition is by Edward Martin Commissioner of Health Commonwealth of Pennsylvania 
Benjamin A Thomas Professor of Urology in the Graduate School of the University of Pennsylvania and 
Stirling W Moorehead Surgeon to the Howard Hospital, Philadelphia 424 engravings, 21 colored plates 
Cloth, $8 50 

ROBERTS-KELLY — Fractures : 

The reader, whether engaged m pri tary sugcry will find the text lias been thoroughly 

revised particular attention given many v aluablc illustrations added many opinions 

on Surgical Therapeutics have been a and great clinical opportunities of the World War 

Another agency forcing a revision of old methods in tno treatment of broken bones is the advent in the United 
States of Workmen s Compensation Laws the forced payment from industrial plants and firms for hospital care 
and surgical treatment of injured employ ees has deepened the sense of responsibility of trustees surgeons and 
general practitioners By a great number of X-ray plates arc indicated the types of injury met in the different 
bones and by the sides of these are placed illustrations of ongtnal drawings snowing the muscular attachments 
by which the usual deformity of the limb is caused 

By John B Roberts AM M D FACS Emeritus Prof of Surgery in the University of Penna Graduate 
School of Medicine and James A Kelly AM MD, Attenling Surgeon to St Josephs St Mary s 
St Timothy^ s and Misencordia Hospitals Octavo 764 pages 1081 illustrations Cloth 59 00 

EMERSON — Clinical Diagnosis: 

This new edition of Emerson s “Clinical Diagnos s M is in every way a new book It covers the complete field of 
clinical microscopy serology chemistry and physical chemistry so far ns these subjects are of actual vnluo in the 
diagnosis of a patient There has been during the last few y oars so much progress in the subjects treated in this 
volume that every chapter has been completely rewritten and several new soctions added especially those dealing 
with serology bacteriology the chemistry of the blood and the spinal fluid The methods described are those t lie 
author and his associates have found valuable and their use is illustrated by casc 3 from the teaching wards of the 
medical schools with which he has been connected 

The author has alvvava had in mind the preparation of a book which should be not merelv a manual for 
laboratory workers but a text-book for medical students in internal modicmo and a manual for clinicians It is 
for this reason that the clinical aspect of the subject is emphasized in each section The author has enlisted in 
the revision of this book the services of all his associates It is the product of three clinics ns well as of one man 
By Charles Phillips Emerson M D Professor of Medicine Indiana University School of Medicine 
Octavo 725 pages ISO illustrations Cloth, 57 50 
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Sterile Surgical Sutures 


217-221 Duffield Street 


Kalmeriu 

Brooklyn, N. Y., U. S. A. 


Claustro-Thermal Catgut 

Boilable 


^PLAUSTRO-THERMAL, meaning enclosed heat, 
^ is descriptive of the improved method of heat 
sterilization The principle of the method consists 
m applying the heat after closure of the tubes, thus 
avoiding all the chances of accidental contamination 


The sealed tubes are submerged m a bath of 
cumol — the high boiling hydrocarbon The tem- 
perature of the cumol bath is gradually elevated 
until at the end of six hours the maximum of 165° C 
(329° F ) is reached This temperature is main- 
tained for five hours, and is then allowed to slowly 
decline The temperature curve is graphically rep- 
resented by the chart shown below 


It is obvious, therefore, that sterility is abso- 
lutely assured The sutures, being stored m their 
original tubing fluid and reaching the surgeon’s 
hands sealed within the tubes m which they were 
sterilized, are removed from all the chances of con- 
tamination incident to the customary method of 
sterilizing the strands m open tubes 


Sterilization by this integral method is made 
feasible through the use of toluol as the tubing 
fluid The discovery of the value of toluol for this 
purpose was the outcome of an investigation aimed 
at finding a suitable fluid to replace chloroform 
The latter was formerly m general use, but was 
unsatisfactory because it was found to break down 
into chemical products which not only exerted an 
extremely harmful action on the collagen of the 


sutures but which were responsible for considerable 
wound irritation 

No other mode of sterilization so completely 
fulfills the exacting requirements for the production 
of ideal sutures as does 
the Claustro-Thermal 
method Through its 
use the natural physical 
characteristics of the 
strands are preserved, 
while the destruction of 
all bacterial life is abso- 
lutely assured 

Claustro-Thermal 
sutures are not impreg- 
nated with any germi- 
cidal substance, and con- 
sequently they exert no 
bactericidal influence m 
the tissues 

This product em- 
bodies all the essentials 
of the perfect suture, 
such as compatibility 
with tissues, accuracy of size, maximum tensile 
strength, perfect and dependable absorbability, and 
absolute sterility 

Reprints of original articles relating to the 
Claustro-Thermal method will be sent upon request 



STAMJAWI PACKACr 

Containing One Dozen Tuties 
of i Kind and Size 


Hours l 2 5 4-5 6 7 8 9 10 II 12 15 If 15 16 IT 18 19 



List of Claustro-Thermal Catgut 

Approxmritoh Sivt> Inches in E ich TuIk? 


Flam Catgut 
10-Day Chromic Catgut 
20-Day Chromic Catgut 
40-Day Chromic Catgut 

Sizes 000 00 0 1 


Product No 103 
Product No 125 
Product No 145 
Product No 185 
2 3 4 


Cliustro Thrmnal nut irc<% urc triV’VrtcU \ v hrht rr »r-*t ctrpinr^t 


Price m U.5.A 

Pet dozen tubes (subject to a standard quantitv discount) ^3 00 

Please specif clearh the Ppoddct Nt ns and ^i/i s dr- i*-ed 
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Kalmerid Catgut 

An Improved Germicidal Suture 
Superseding Iodized Catgut 


j]7"AL.MERID CATGUT is not only sterile, but, 
being impregnated with potassium-mercunc- 
lodide — a double iodine compound — the sutures exert 
a local bactericidal action m the tissues 


The older practise of impregnating catgut with 
the ordinary crystalline iodine for this purpose was 
at best an unsatisfactory method, since the anti- 
septic power was but slight and transient The 
most serious deficiencies of such iodized sutures, 
however, were their instability and weakness aris- 
ing from exposure to light, the deterioration 
resulting from the continuous and unpreventable 
oxidizing action of the iodine, and the disintegration 
of the sutures when heated Moreover, the decom- 
position products of iodine caused such sutures to 
be irritating 


These serious disadvantages of iodized catgut 
have been overcome through the use of potassium- 
mercunc-iodide instead of iodine This double salt 
of iodine and mercury, the chemical formula of 
which is HgU 2KI, is one of the most active germi- 
cides known, exerting a killing action on bacteria 
about ten times greater than that of iodine It 
does not break down under the influence of light 
or heat, it is chemically stable, and, m the pro- 
portions used, is neither toxic nor irritating to the 
tissues It interferes in no way with the absorp- 
tion of the sutures, and is not precipitated by the 
proteins of the body fluids 


Kalmerid catgut, in addition to its bactericidal 
attribute, embodies all the essentials of the perfect 
suture It is perfectly compatible with the tissues, 
its absorbability is dependable, and its tensile 
strength is particularly good 

Two Varieties — To meet the requirements of 
different surgeons two kinds of Kalmerid catgut 
are prepared — the boilable, and non-boilable 

Boilable Grade — This variety is prepared for 
surgeons who prefer a boilable suture, such as 
the Claustro-Thermal product, but possessing 
bactericidal properties m addition The boilable 
grade, therefore, besides being impregnated with 
potassium-mercuric-iodide, embodies the desirable 
physical characteristics of the Claustro-Thermal 
sutures It has the same moderate degree of flexi- 
bility, it is the same m appearance, it is tubed in 
the same improved storing fluid— toluol, and, after 
impregnation with potassium-mercuric-iodide, it 
further receives the Claustro-Thermal steriliza- 
tion — that is, heat sterilization after closure of the 
tubes 

Non-Boilable Grade — This variety is extreme- 
ly pliable as it comes from the tubes It is made 
for those surgeons who have been accustomed to 
the flexibility of iodized catgut 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


List of Kalmerid Catgut 

Approximately Sixty inches in Each Tube 


Boilable Grade 

Plain Catgut Product No 1205 

Product No 1225 
Product No 1245 
Product No 1285 


10-Day Chromic 
20-Day Chromic 
40-Day Chromic 


Non-Roilnblc Grade 

Plain Catgut Product No 1405 


10-Day Chromic 
20-Day Chromic 
40-Day Chromic 


Sizes 000 00 0 1 2 


Product No 1425 
Product No 1445 
Product No 1485 


Please specif* clearly the Product Numbers and Sizes desired 
Kalmend sutures are unaffected by ape or light or by the extremes of climatic temperatures 


Price ml] § A 

Per dozen tubes (subject to a standard quantity discount) $3 00 

In packages of twelve tubes of a kind and size as illustrated on first page 


DMS&GECKJnc. 217-221 Duffield Street Brooklyn NY USA 





Kalmerid Kangaroo Tendons 

Two Varieties— Boilable and Non-Boilable 


PjpHESE are the sutures par excellence for those 
procedures m which post-operative tension is 
excessive, or long continued apposition necessary, 
such as in herniotomy, and m tendon and bone 
suturing Kalmend kangaioo tendons are not only 
sterile, but, in addition, they are impregnated with 
potassium-mercuric-iodide, which enables them to 
exert a local bactericidal action m the tissues 
The impregnating and sterilizing methods are the 
same as practised in the preparation of Kalmerid 
catgut, and described on the preceding page 

They are genuine kangaroo tendons, they are 
round, smooth, straight, of uniform contour, and 
possess a tensile strength about twice that of the 
best catgut of equivalent size 

Because of their greater strength some surgeons 
prefer these tendons to catgut, particularly m the 
finer sizes, for general intestinal, muscle, fascia, and 
skm suturing 

Absorption Time— The tendons are chromi- 
cized, and so accurately is the chromicizmg process 
regulated that each size, whether it be the finest 
or the coarsest, will maintain apposition in fascia 


or in tendon for approximately thirty days Short- 
ly after that period the sutures, with their knots, 
will be completely absorbed 

Two Varieties— Kalmend kangaroo tendons 
are prepared in two grades — boilable and non-boil- 
able 

The Non-Boilable tendons are extremely 
pliable and consequently require no moistening 

The Boilable tendons are quite stiff as they 
come from the tubes, but may be rendered pliable 
by moistening m sterile water preliminary to use 
The smaller sizes will be sufficiently softened by 
fifteen minutes immersion, while the larger sizes 
should be immersed for about thirty minutes 
Either sterile water, or an aqueous bactericidal 
solution made with Kalmerid tablets— 1 5000— 
should be used 

Before immersion, the toluol, which is very 
volatile, should be allowed to evaporate so that 
the water may have access to the sutures 

Reprints of original articles relating to Kalmend 
sutures will be sent upon request 


List of Kalmerid Kangaroo Tendons 

Each Tube Contains One Tendon Lengths Vary From 12 to 20 Inches 

The Non-Boilable Grade is Product No 370 
Boilable Grade is Pioduct No 380 


Tendon Sizes 

•o Sizes ^ 

Ex Fine Fine Medium 

Coarse 

Ex Coarse 

Standardized Sizes 

0 2 4 

6 

8 


Please specify clearly the Product Number and Sizes desired 
Kalmend kangaroo tendons are unaffected by age or lipht, or by the extremes of climatic temperatures 


Price raU.S A 

Per dozen tubes (subject to a standard quantity discount) $3 00 

In packages of twelve tubes of a kind and size as illustrated on first page 


Actual Sizes 

000 

00 

0 

1 

2 

3 

4 

8 " — 


Standardized Sizes 

The Established Metric System of Catgut Sizes 
is Now Used For All Sutures 

TIN conformity with the long recognized need for a unified system 
of sizes, the standard metric catgut scale has been extended 
to embrace all sutures, including kangaroo tendons, silk, horsehair, 
silkworm gut, and celluloid-linen thread 

The advantage of this standardized system is obvious 


&SS7S tS. GECAJw 217-221 DufTkld Street Brooklvn N \ USA 
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Miscellaneous Sutures 

Boilable 

Sterilized by Heat After Closure of the Tubes 


Product 

No 

350 

360 

390 

400 

450 

460 

480 

490 

600 


Approximate Quantity 
in E tch Tube 

Celluloid-Lmen Thread 60 Inches 
Horsehair Four 28-Inch Sutures 


Standardized 
Sizes 


Plain Silkworm Gut 
Black Silkworm Gut 
White Twisted Silk 
Black Twisted Silk 
White Braided Silk 
Black Braided Silk 
Catgut Circumcision Suture 


Four 14-Inch Sutures 
Four 14-Inch Sutures 
60 Inches 
60 Inches 
60 Inches 
60 Inches 



Price m U S A —Per dozen tubes (subject to a 

standard discount on quantities) $3 00 

In packages of twelve tubes of a kind and size as illustrated on first page 

Mmor Suitareg 
Short Length ^ Without Needles 
Sterilised iry Meat After Closure of the Tubes 


Product 

No 


Approximate Quantity 
fn Each Tube 

Standardized 

Sizes 

802 

Plain Catgut 

20 Inches 

00, 0, 1, 2, 3 

812 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

822 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

862 

Horsehair 

Two 28-Inch Sutures 

00 

872 

Plain Silkworm Gut 

Two 14-Inch Sutures 

0 

882 

White Twisted Silk 

20 Inches 

000, 0, 2 

892 

Umbilical Tape 

Two 12-Inch Ligatures 


Price 

m TLJ S A — Per dozen tubes (subject to a 



standard discount on quantities) 

$1 50 


In packages of twelve tubes of a kind and size as illustrated on first pa* e 

Emergency Sutures 

With Needles 

Sterilized b) Heat After Closme of the Tubes 


Product 

No 

904 

Plain Catgut 

Approximate Quantity 
in Each Tube 

20 Inches 

Standardized 

Sizes 

00, 0, 1, 2, 3 

914 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

924 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

964 

Horsehair 

Two 28 -Inch Sutures 

00 

974 

Plain Silkworm Gut 

Two 14-Inch Sutuies 

0 

984 

White Twisted Silk 

20 Inches 

000, 0, 2 


Price mU § A 
Per dozen tubes (subject to a 
standard discount on quantities) $3 00 


In packages of twelve tubes of a 1 ind and size as illustrated on first page 



„ EMERGENCY /1EEDLJ £ ) 
Suitable for SkiaMu 5 Cle.or‘ Tendon ( 
Acerfia ftrrapOTd to to ) 
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P©ta8sram=Mereuric-I®didie 
Germicidal Tablets 

Trade KaLMERID Name 


To Supersede 
Bichloride of Mercury 
Iodine 

Carbolic Acid 
and the 

Cresol Preparations 


'or disinfection of suture tubes, 
skin, hands, utensils, excreta, 
irrigation and disinfection of infected 
wounds, fistulas, sinuses, and ulcers, 
irrigation of the mucous membranes 
of the upper respiratory and genito- 
urinary tract 

■HZ’ nlmcrid tablets are readily soluble 
m water, m 85 per cent alcohol, 
and in 85 per cent acetone Equal 
to bichloride of mercury * in germi- 
cidal potency, and more potent than 
other mercury or iodine salts Less 
poisonous and less irutating than 
mercuric chloride or tincture of iodine 
Strongly germicidal in the presence 
of blood, pus, or mucus, because, 
unlike bichloride, potassium-mercuric- 
lodide does not coagulate or precipi- 
tate proteins 

Reprints of original articles 
and pamphlet on n^cs 
sent upon icquest 

Each tablet lepresents 0 5 gram 
{V/z grains) 

Potassium-Mercuric-Iodide 


Price 

Per bottle of 100 tablets 

A standard discount is allowed 
on original packages of ten bottles 


$3 



Obstetrical Sutures 

Product No 650 

For the Immediate Repair of Perineal Lacerations 

Each tube contains two 28-inch sutures of 40-day chromic catgut 
one of which is threaded upon a laige full-curved needle 

Price in U. S A 

Per tube (subject to a standard discount on quantities) $ 35 

Each tube in a package as illustrated 


DwiS&GrCh I vc. 217-221 Dufficld Street Brooklyn NY USA 



INDIVIDUAL RESEARCH SERVICE 


The Special Service Department of 
the American Institute of Medicine 
furnishes a busy physician with full 
information on all medical subjects, 
past or present, WITHOUT OBLI- 
GATING HIM TO BECOME A 
SUBSCRIBING MEMBER 


Every inquiry receives the individual 
attention of an experienced research 
worker The cost is reasonable . 


\ 


WHAT THE SERVICE 
CONSISTS OF 


1 Complete or partial bibhogiaphies 
prepared 

2 Comprehensive abstracts on speci- 
fied subjects 

3 Material supplied for lectures and 
papers 

4 Manuscripts and books revised for 
publication' under supenision of 
the author 

5 Translations from anv language 
into any language 

6 A large range of other special 
sen ices 

TEAR OFF HERE — - — — - — — 

American Institute of Medicine, 

13 East 47th Street, New York, N. Y. 

Please send me, without obligation complete information concerning a our Indn ld- 
ual Research Service 


Name 


(Please Print) 


Addiess 


State 


At the present time I am especially interested in 


A of S 1 1 - 2 1 


(Kind of V. or! ) 
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CA 

P erfect sterilization is always the first Castle 
essential Then come two other points of Castle 
superiority The simple and com enient de\ ice for 
handling instruments, and the automatic protection 
for instruments and sterilizer 

I ln Castle sterilizers one movement of the hand 
or forearm raises the co\ cr and ele\ ales the tra\ 
abo\ e the \\ ater The tray cannot bind md is al- 
v ay s le\ el It is easih remo\ ed 

2 The Castlc-Rochester riectnc Sterilizer is the 
only sterilizer in w Inch the current is automat- 
icalh shut off before the water boils away This 
eliminates the danger of injur\ lo instruments as w ell 
as the sterilizer, through o\ erhealing Tins safet\ 
feature is excluswe 

The illustration at the right shous 
the No 416 S Electric Stcrihzcr 


FTTH 


a 






Makers of the largest line of Slerdi~ers for Physicians Dentists I aboratorics and Hospitals 


WILMOT CASTLE CO , 1115 Umveisity Avenue, Rochestei, N Y 


ANUSOL 

“They break the 

^TRAUE M \Rk) 

Hemorrhoidal 

‘Vicious Circle ’ 

SUPPOSITORIES 

in Hemorrhoids ’ J 


Hemorrhoid sufferers are always inclined to become careless and dilatory in 
their bowel movements, for fear of painful defecation 

And right there starts the “vicious circle” constipation, local irritation, aggra- 
vated Hemorrhoids, painful defecation, increased irregularity, and so forth 

Anusol Suppositories remove the dreaded strain and the reassured patient re- 
sumes his regular bowel function 

Then the excellent healing and tonic action of Anusol Suppositories can 
set in and do its utmost without set-back 

And the utmost of Anusol Suppositories accomplishment is the utmost m 
Hemorrhoidal therapy 

Ample Tnal Quantity and Literature from 

SCHERING & GLATZ, Inc., 150 Maiden Lane, NEW YORK 




Registered 



Trade Mark 


Bucksteins Apparatus 


for the 


Administration of Fluids 



Showing the apparatus put 
together ready for use 


Universally Applicable for Fluid 
Administration 

Buckstem’s Apparatus is universally useful 
for the administration of fluids p£r rectum, 
for transduoderal la\age or duodenal feeding, 
or the administration of irrigating fluids such 
as Dakin's solutions, etc A graduated gauge 
permits visualization of the exact rate of flow 
The thermometer registers the temperature 
of the fluid 

Practically Indestructible 

an extreme advantage from an economic poin* 
of view over the apparatus ordinarily used 
which consists almost entirely of glass The 
non-breakable vacuum bottle, serving as a 
container, maintains a constant temperature, a 
material aid when administering fluids by \ cm 

Readily Sterilized 

a feature that is particularly' advantageous 
m hypodermocly'sis and intravenous adminis- 
tration, with salt solution, glucose solution, 
salvarsan, citrated blood for transfusion b\ 
the gravity' method, etc 
Compact, simple in operation and a beau- 
tiful product of mechanical skill, the 
Bucfstem Apparatus is the nearest c 
approach to “ideal” for the ad- ^ 

ministration of fluids 


Secure descriptive illustrated circular , together with prices from 
your Surgical Instrument Dealer— or from us direct 

The Kny-Scheerer Corporation 

of America i 
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America’s Surgical House 
56 -58 W. 23rd St. New York City 
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Controls Hemorrhage 

T-JEMOSTATIC SERUM is a blood-serum deriva- 
■*“ A tive which contains substances essential in short- 
ening the coagulation-time of the blood 

It is indicated in the treatment of hemorrhage of the 
ne^-born, purpura, hemoptysis, hematemesis, typhoid 
hemorrhage, etc 

It is indicated as a prophylactic against hemorrhages 
that usually attend certain surgical procedures, such as 
bone operations, tonsillectomy, amputations, and oper- 
ations on the spleen and gall-bladder 

Hemostatic Serum is injected subcutaneously r , intra- 
muscularly or intnn enously , the a\erage dose being 
2 cc It is also applied locally to the site of the 
hemorrhage by means of a piece of sterile gauze 

Packages of 2-cc and 5-cc vials 

Parke, Davis & Company 






(SILVER-ARSPHENAMINE - METZ) 

The sodium salt of silver-diamino-diliydroxy-arjcnotcnzcnc 

Relative infrequency of reaction, rapid dis- 
appearance of contagious lesions, and 
general therapeutic effectiveness seem to 
indicate that Silver-Salvarsan is a drug of 
real value m the treatment of syphilis. 

Silver-Salvarsan requires no alkalimzation 
and its ease of administration commends 
it to many practitioners. 


More than two million in- 
jections of Silver-Salvarsan 
have been given in the United 
States and abroad 
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HMTETZ IAB0MT03UES Inc 

One 7? luo Hudson St re t \n. 'iork 
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IjAeXJfey Machine 
Must Always JBe 
In Order 


D RUGS and serums are made under scien- 
tifically controlled conditions so that the 
physician can rely upon them The responsi- 
bility of the manufacturer to the medical pro- 
fession ends after he has taken every technical 
precaution to insure the maintenance of certain 
standards of purity 

Far greater is the responsibility that the Victor 
X-Ray Corporation assumes Every piece of 
Victor apparatus is rigorously tested from time 
to time in the course of manufacture — tested 
as carefully as any serum or antitoxin 

But the Victor X-Ray Corporation assumes a 
further responsibility Through its Service Sta- 
tions in the principal cities it engages itself, 
when called upon, to maintain its apparatus in 
perfect condition 

Furthermore, the Victor X-Ray Corporation 


Victor 
\ Kay 'Equip 
ment, Lalrview 
Hospitat, Danville, III 


places its facilities, its accumulated electrical 
and physical knowledge, its wide experience m 
manufacturing and installing X-Ray apparatus 
at the disposal of physicians and surgeons 
Through its Service Stations it gives the practi- 
tioner all the technical guidance that can be 
legitimately extended 

Victor Service also includes the publication of 
a periodical called “Service Suggestions” m 
which X-Ray progress is recorded Although 
published primarily for the benefit of Victor 
clients, it will be sent to physicians who wish 
to learn of the advances that are made from 
time to time in radiography There is no charge 
for “Service Suggestions ” 


VICTOR X-RAY CORPORATION, Jackson Blvd at Robey St , Chicago 

Sales Offices and Service Stations in All Principal Cities 
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The Modern 
Dressing Tissue 

Non-adherent 

Transparent 

Sterilizable 


A Direct Dressing for Wounds Requiring Air and Drainage 

Does not adhere to newly forming granulations — does not tear or destroy newly formed tissues when 
removed — eliminates pam — progress of wound is watched through the dressing without removing it 

Especially useful for Skm Grafting, Burns, Skm Operations, and all Granulating Surfaces 

Does not replace Impervious Cellosilh — both forms are serviceable for every physician, surgeon and hospit il 
Your regular supply house will furnish you the professional size rolls 9 in x 32 ft , packed in hand} container 
at following prices Special sizes for hospitals 

Perforated Form — “Standard Perl orate,” $2 00 

Impervious Form — For wet dressing coverings, drains, and all impervious dressings 
“Standard” (single weight), SI 25 
“Standard Heavy” (double weight), SI 75 

Literature and Samples Sent on Request 


MARSHALLTOWN LABORATORIES, INC 


Marshalltown, Iowa 
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THE BATTLE CREEK SANITARIUM AND HOSPITAL— Established 1866 


Medical 

Neurological 


Surgical 

Obstetrical 


Orthopedic 
Reconstructs e 


Educational Departments 

Training School for Nurses Noimal School of Physical Education School of Home Economics end Dietetic* 
Students received on favorable terms Registered trained nurses, dietitians and plnsical directors supplied 

Descriptive literature trailed free ufoi request 

THE BATTLE CREEK SANITARIUM 

Rot 234, B \TTIX CRECK, \1ICH1G\N 

NOTE — Worthy easel of charity referred by physicians recew e free examination and treatment Full particular* of the 

Clinic will be sent on application 
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TAeMde® SmtEiF@s 

^as reduced to $28.8o per Gross 
on October 1st 1921 

Further reductions u2ill be made 
as manufacturing cost s recede 

See Descriptive Insert Paries 
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ANNALS of SURGERY 


Vol.LXXIV NOVEMBER, 1921 No 5 

RESULTS OF TWENTY-ONE CASES OF SURGICAL TREATMENT 

OF ANEURISM 

By William 0 Ott, M D 

of Rochester, Minn 

SECTION' ON BOROEnr, THE MAE O CLINIC 

Twenty-one patients with aneurisms, exclusive of thoracic and cirsoid 
aneurisms, were operated on at the Mayo Clinic, by various members of the 
staff, between January i, 1907 and November 1, 1918 The type of aneurism, 
its location, the operation, and the results obtained are listed in the tabu- 
lation 

A complete cure was effected by operation in thirteen cases In three of 
these, in which the aneurism involved relatively unimportant vessels, the 
operation consisted of proximal and distal ligation with excision of the sac 
Four were proximal ligations only, three of the external carotid artery and 
one of the internal iliac artery In one case a ligature was tied around the 
base of the sac In three cases a Matas reconstruction endo-aneunsmorrhaphy 
was done, two for aneurism involving the popliteal artery, and one for aneu- 
rism involving the femoral artery in Hunter’s canal In one case a com- 
pression suture was thrown around the communication in an arteriovenous 
aneurism In one case the opening in the artery was sutured by opening 
the sac 

Improvement in one case was obtained by the Matas obliteration opera- 
tion m a popliteal aneurism, in another by proximal ligation for an aneurism 
of the common carotid, and in another by a Neff clamp placed on the com- 
mon iliac proximally to an aneurism on this vessel One patient apparently 
was well for three years after proximal hgation of the subclavian artery for a 
subclavian aneurism and then he had a sudden recurrence One patient was 
not improved by the proximal hgation for aneurism of the posterior tibial 
artery There were three deaths in the senes One (Case V) occurred during 
an attempt to excise a subclavian aneunsm which had been ligated two 
months before and had not been relieved by a proximal hgation Death 
resulted from a cerebral embolus loosened by manipulation of the sac, as 
was shown at necropsy One death (Case XII) was the result of cerebral 
changes following hgation of the common carotid artery and internal jugular 
vein, twenty-eight days after the application of a lead compression clamp to 
the internal carotid m a patient aged sixty-six, with an arteriovenous aneu- 
nsm between the common carotid artery and cavernous sinus The third 
33 513 
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WILLIAM O OTT 


death (Case XX) was probably due to circulatory disturbance, it followed 
the apphcation of a Neff clamp proximal to an aneurism of the common 
lhac artery 

Residual disability due to circulatory disturbances in the extremity follow- 
ing the Matas operation on the pophteal artery persisted m one case In this 
case there were some numbness and formication m the foot, but func- 
tion was good and the trouble had practically cleared up eight months 
after operation 

The type of operation indicated and the time of surgical interference in each 
case depends largely on the location and type of aneurism to be dealt with, and 
especially on the efficiency of the collateral circulation The latter factor 
may be estimated clinically, as pointed out by Matas 1 In injuries to the large 
blood-vessels with threatened gangrene, Tuffier 2 has used arterial mtubation 
with silver tubes and believes that in some cases gangrene may be prevented 
by allowing time for the establishment of collateral circulation before liga- 
tion of the injured vessel Makms 3 states that aneunsmal varices and arterial 
hcematoma do not usually require early surgical treatment and in many cases 
are better if untreated Surgical interference, however, is indicated if there 
is spreading infection of surrounding tissue, extension of blood effusion or 
external secondary hemorrhages, threatened gangrene of the limbs, or acute 
infection of the haematoma itself Surgeons in the recent war found circular 
and lateral suture rarely practicable for obvious reasons, but successes are 
reported by Goodman 4 , Haberer 5 , and others Proximal ligation, proximal 
and distal ligation, with or without excision of the sac, and in cases of arterio- 
venous aneurism, quadruple ligation, constitute by far the most common 
procedures reported for vascular injuries during the recent war 

In old traumatic and arteriovenous aneurisms, good results are obtained 
by proximal and distal ligation with excision of the sac, provided the vessels 
involved are small and their hgation will not cause disturbance of circulation 
to the periphery In aneurisms of the large artenes, particularly of the 
femoral, pophteal, and posterior tibial, this method is extremely dangerous, 
for circulatory disturbances in the limb very frequently result even in young 
adults, as has been pointed out by Makms 3 In such cases in which the 
collateral circulation is inefficient or doubtful, some operation that will leave 
the lumen of the vessel intact or mterfere with the collateral circulation as 
httle as possible, must be chosen Ligation of the base of the sac, as per- 
formed by C H Mayo in Case XIII, is feasible for some cases Passing an 
unabsorbable ligature about the point of anastomosis in arteriovenous aneurism 
may be done successfully, as illustrated by Case XVIII The most practicable 
method, however, and the one that is the most often applicable, expecially 
in the lower extremity where a constrictor can be applied proximal to the 
lesion, is some form of the Matas operation Halsted 6 prefers partial occlusion 
or extirpation when constriction cannot be applied, as in case of aneurisms 
of the lhac and subclavian vessels 

In the senes herein reported satisfactory results were obtained m the four 
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SURGICAL TREATMENT OF ANEURISM 


cases in which the Matas operation was performed The most successful 
operations in this senes were proximal and distal hgations with excision of the 
sac when the aneunsms did not involve an important artery, and the Matas 
operation when a large trunk was involved The results of proximal ligation 
were uncertain 

The results m these cases, although too few to be of great value m draw- 
ing conclusions, seem to indicate that double ligation and excision of the sac 
is the method of choice m cases of aneunsm of the small artenes, since shutting 
off their blood supply is not followed by untoward results The method of 
gradual occlusion with clamps gave only indifferent or poor results m the 
cases m which it was tried 

REPORT OF CASES GROUPED ACCORDING TO TYPE OF OPERATION 

PROXIMAL AND DISTAL LIGATION WITH EXCISION OT THE SAC (THREE CASES) 

Case I (76029) Mrs J E S, aged twenty-six, who was examined No\ ember 
13, 1912, had been curetted seven months previously, three days after the birth 
of a child, because she had chills and fever The fever subsided for five days and 
then returned A second curettement was done and the patient became dehnous w ith 
fever This subsided, and a painful swelling appeared in the lower left side Two 
other curettements were done with continuance of pain and dulls A surgeon was 
called who operated and found aneunsm (?) of the utenne or internal iliac artery 
The hasmatoma and the wound were drained and the patient recovered quickly 
At the time of examination at the Clinic the uterus was found to be slightly 
enlarged, with a soft swelling to the left Pulsation and soft thnll were detected 
in the mass The veins were not enlarged, the femoral pulse w f as equal The mass 
extended below and seemed to be next to the vaginal wall on the left A to and- 
fro murmur with systolic accentuation was best heard over the left iliac fossa 
At operation November 16, 1912, an aneunsm about 7 cm long w r as found which 
extended downward from underneath the external iliac vein into the base of the left 
broad ligament, antenor to and beneath the ureter, so that it felt, through the vagina, 
like an aneunsm of the uterine artery By compression over the iliac \ eins it w r as 
found that pulsation could be stopped A ligature was placed underneath the 
external lhac vein one-half inch from the external iliac artery, and the second liga- 
ture was applied 1 25 cm to the inner side, but not completely distal to the ancu- 
nsm The proximal ligature was well approximated to the aneunsm The cavity 
was opened by cutting half way across its lumen, it w 7 as closed by catgut sutures 
Large branches of utenne and vaginal artenes were cut and tied The round liga- 
ments w 7 ere cut and the broad ligaments were opened from the top The ureter was 
separated from the mass The left ovary and tube showed signs of old inflamma- 
tion The tube was opened but it was not considered necessary 7 to remove it Cat- 
gut ligatures w 7 ere applied The broad ligaments were closed, and the appendix 
w 7 as removed In this case a rather frequent anomaly was present, the obturator 
artery had its ongin in the deep epigastnum, and passed behind the external iliac 
vein, with the deep epigastric, to a very short common stump The aneunsm may 
have been traumatic 

The patient had an uncomplicated convalescence A slight numbness per- 
sisted in the left leg for a time, but gradually disappeared 

Case II (105740) Mrs B A J , aged thirty -nine, had haa a dull aching pam in 
the nght shoulder and down the arms following an attack of grippe six y ears pre 
vious to examination at the Clinic, May 9, 1914 The trouble came in spells, usmlh 
one or two a vear, lasting one or two weeks, but more frequent dunng the 
last y ear 


515 



WILLIAM O OTT 


At examination a movable mass was found, not tender nor painful, m the right 
supraclavicular space A diagnosis of supraclavicular glands was made 

Operation May 19, 1914, revealed an aneurism of the transverse cervical 
artery of the right side, which was excised The patient’s convalescence 
was uncomplicated 

Case III (80527) Mr C H B , aged forty-three, was examined February 24, 
1913 He had cut his right wrist with a piece of glass two years previously A swell- 
ing appeared and became gradually larger for one year, then remained stationary 

Examination revealed a pulsating saccular tumor 3 cm over the radial artery 
just above the right wrist 

At operation March 1, 1913, the radial artery was cut and both ends ligated 
The patient was cured 

PROXIMAL LIGATION ONLY (NINE CASES) 

Case IV (25528) Mr S E , a colored man aged forty-three, was examined 
June 29, 1909 He gave a history of having had syphilis when a boy, and of pam m 
the right shoulder and supraclavicular region for the past six months Four months 
before examination he had noticed a pulsating tumor above the right clavicle, which 
gradually grew larger The pam become more severe (intense during the last six 
weeks), and paresthesia appeared m the thumb and forefinger 

Examination revealed a pulsating tumor in the right supraclavicular region 
somewhat below the clavicle The radial pulse was weak m the right arm The 
mitral systolic murmur was transmitted to the axilla, the aortic double murmur 
to the aortic area 

June 29, 1909, a ligation was done of the first portion of the right subclavian 
artery for subclavian aneurism The convalescence was uncomplicated 

The patient remained well for three years and three months, when a large aneu- 
rism suddenly developed m the first part of the subclavian The innominate artery 
was ligated elsewhere 

Case V (3876) Mr J B , aged fifty-eight, at examination November 9, 1907, 
gave a history of rheumatic pains m the right arm for the last two years, and for the 
last two months he had noticed a pulsating tumor under the right arm after exertion, 
more marked during the past month The hand was numb The patient had a 
hacking cough and shortness of breath 

At operation January 4, 1908, the third portion of the right subclavian artery 
was ligated 

The symptoms persisted and about two months later an attempt was made 
to remove the aneurism which involved the subclavian and axillary arteries The 
operation was completed, except the applying of the proximal ligature to the sub- 
clavian, when the patient died of respiratory failure, due to a cerebral embolus 
which necropsy revealed to have been loosened in the manipulation of 
the aneurism 

Case VI (3855) Miss E B , aged eighteen, was examined November 18, 1907 
Five years previously she had been injured by a pair of scissors driven into the right 
ear She had bled severely, and edema of the side of the face followed For four 
years she had had throbbing pam m the right side of the face and back of the eye 

Examination showed dilated blood-vessels anterior to the right ear in the tem- 
poral region, and extending to the infra-orbital region Palpable thrill and bruit 
and visible pulsation were present 

November 21, 1907, the right carotid was hgated for aneurism of the temporal 
artery The aneurism was cured 

Case VII (97718) Mr A P , aged sixty-three, came to the Clinic December 27, 
1913 One year previously he had noticed stiffness in stretching and some edema of 
the left leg, and on examination he found a mass in the thigh The tumor enlarged 
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gradually and pulsation and pam became marked For the last four months the 
right knee had been affected The pain was worse at night 

Examination showed a large pulsating prominence extending from the femoral 
region in front, back into the buttocks Palpable thrill was not noted, but bruit 
over the tumor The tumor was compressible and expansile The right knee was 
flexed, with some swelhng and periarticular thickening The Wassermann test was 
negative Rontgenograms revealed blurring m the region of the left hip, practical 
absence of the tuberosity of the ischium and rami, and an eaten-out area in the 
posterior third of the lower right femur 

A transperitoneal operation was done January 6, 1914, with ligation of the left 
internal lhac artery for an aneurism about 10 cm m diameter on the inner side of the 
left thigh The aneurism was thought to be m the obturator artery Thrill was 
present in the internal iliac but not m the external The ureter and peritoneum were 
pushed to one side and the vessel was ligated at its origin with two heavy silk liga- 
tures The pulsation ceased immediately The aneurism was stilled when the 
patient was dismissed from our care a fortnight later 

Case VIII (204134) Mrs J E C , aged forty-three, was examined August 6, 
1917 For ten years she had had a lump on the left side of the throat which was 
thought to be due to enlarged tonsils The patient had had goiter for many years 
Three months previous to examination the mass became larger and began to 
dram A month later a doctor was consulted who pronounced the condition to be 
a sarcoma 

Examination showed a protrusion of the left pharyngeal wall Thrill internally, 
bruit externally, and pulsation were noted There was a fusiform swelhng of the 
angle of the jaw on the left without bulging in the larynx A diagnosis was made 
of adenoma of the thyroid r 

At operation August 20, 1917, an aneurism of the left external carotid was 
found The aneurism began just at the bifurcation, and was separated with difficulty 
from the internal carotid However, the external carotid was ligated with a double 
strand of silk and a double strand was passed around the common carotid, m case 
there should be bleeding, this was removed later The convalescence was uncom- 
plicated, and the aneurism was apparently cured when the patient was dismissed 
from the hospital 

Case IX (80021) Mrs R G , aged twenty-six, came for consultation February 
14, 1913 -Six years previously bleeding from the right ear had commenced and 
shortly afterward she became deaf and noticed what she supposed to be a growth m 
the canal of the ear One year later she began to have pam in the ear, and an opera- 
tion was performed to remove the growth Right facial paralysis that was slight 
before operation became complete One year after operation the original symptoms 
reappeared, with severe pam m the head, throbbing, dizziness and fainting spells 
Occasionally the spells of bleeding from the right ear were severe and lasted 
several days 

Examination revealed a pulsatmg tumor m front of the right ear, and one of 
the left submaxillary and carotid regions The patient could open her mouth only 
slightly A diagnosis was made of an aneurism of the right external carotid artery, 
and possible aneurism inside the skull involving the right lateral sinus, also aneu- 
rism of the left internal carotid extendmg down to the common carotid 

The external carotid artery and the internal jugular vein were hgated on the 
right February 20, 1913 Six days later the common carotid artery on the left 
just below the bifurcation was hgated for aneurism, which apparently involved the 
left internal and external carotids The external and internal jugular veins were 
hgated The patient made an uninterrupted recovery, and was relieved from the 
pain, throbbing, and pulsation m the side of the head The bulging was still present 
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in the left side of the neck two months after the operation, but there was no pulsa- 
tion There was still a slight discharge from the right auditory canal 

The patient was heard from one year after operation She had no signs of a 
recurrence of the aneurisms 

Case X (81010) Mrs R B B , aged fifty-one, had had two attacks of hyper- 
thyroidism, seventeen and four years respectively, previous to examination in the 
Clinic March 6, 1913 The patient had noticed throbbing m her neck dunng the last 
attack, which gradually became worse An exploration was done elsewhere for 
aneurism of the thyroid and a diffuse aneurism of the carotid was found Since 
then she had had pressure in the neck and a feeling of fullness in the head For the 
past six months there had been a dull ache in the right arm Examination revealed a 
pulsating aneurism of the right carotid about 3 cm in diameter, 2 5 cm above 
the clavicle 

Operation was performed March 10, 1913, when the middle portion of the right 
carotid was ligated Some dilatation followed at the site of ligature, and more 
below The patient improved Slight giddiness still persisted but the dilatation 
decreased, especially at the upper end The pulsation persisted 

Case XI (80582) L H , a boy, aged sixteen, was examined February 25, 1913 
Ten years before his right foot had been stepped on by a horse, but there had been 
no lasting discomfort from the injury Four years later a painful enlargement ap- 
peared in the arch of the foot This gradually grew worse, at times confining the 
patient to bed Some relief was afforded by an arch support 

Examination showed the left foot to be enlarged and puffy, with apparent en- 
gorgement of the veins below the ankle Occasionally a thrill and bruit synchrono us 
with the pulse were present over the inner aspect of the tendo achillis The nght 
calf measured fifteen inches, the left calf fourteen , the nght thigh eighteen and one- 
half inches, the left thigh sixteen and three quarter inches, the nght knee fourteen 
and one-half inches, the left knee fourteen inches 

March 3, 1913, a ligation was done of the postenor tibial artery and accompany- 
ing veins of the vancose aneunsm of the left postenor tibial artery above the 
nght ankle 

Repeated examination after operation showed the condition of the foot and leg 
to be practically the same as before In twenty-eight days the bruit, thnll and 
local perspiration were absent The vaneosities in the arch were still present 
The patient was forced to wear an elastic bandage On reexamination two months 
after the operation the patient was no better Blood rushed to the leg when he stood, 
and it was still swollen Ten months after the operation the condition in the leg was 
practically unchanged, but thnll and bruit were not present and the swelling was not 
so marked Fifteen months after operation the foot was almost normal, but the 
patient still complained of pain m the leg Ten days previous to this last report, 
while the patient was removing the elastic bandage, he felt a sensation as of some- 
thing giving away m the calf of the leg, with severe pain which persisted The 
patient was sent home and told to rest He returned again in two months, at which 
time a diagnosis of popliteal aneunsm was made and an operation advised which 
the patient refused 

Case XII (67951) Mrs A E B , aged sixty-six, came to the Clinic May 20, 1913, 
with a history beginning with drooping of the left eyelid three years before, m a 
few months complete ptosis occurred The eyeball had been paralyzed completely for 
the last two years About six months before examination the patient had begun to 
have attacks of pain around the left eye and m the cheek and head, with constant 
pounding m the left side of the head, the attacks lasting from ten to twelve hours 
She vomited every few minutes In the last few weeks there had been a prickling 
sensation m the lower jaw, in the left side of the tongue, and in the left side of the 
roof of the mouth 
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Examination revealed complete ophthalmoplegia of the left eye, third, fourth, 
and sixth nerves, and some sensory disturbance of the fifth nerve The left eyeball 
was proptosed, the discs were distinctly hazy Vision in the left eye was 20/40, in 
the right 20/70 The tonometer showed equal tension in both eyes The rontgeno- 
gram revealed absence of the posterior wall of the sella turcica 

May 27, 1913, a lead clamp was placed on the left common carotid and com- 
pressed until a very faint pulsation beyond the clamp was noted The internal 
carotid apparently was enlarged to about twice its normal size Four days later the 
left common carotid was again partially occluded with the lead clamp which had 
spread At a third operation the vessel was completely occ.uded by placing a forceps 
on the lead clamp The common carotid was ligated twenty days after the occlusion 
with the clamp The lead clamp had cut entirely through the artery About 25 cm 
was cut on either end and the ends ligated The jugular vein on the left was divided 
and ligated The lead clamp was not found The patient died nine days after the 
ligation of the left common carotid and the internal jugular vein Necropsy was 
not obtained 


LIGATURE ABOUT THE BASE OF THE SAC (ONE CASE) 

Case XIII (3724) Mr G W H , aged twenty-four, registered at the Clime 
November 13, 1907 Nine years previously he had sustained a buckshot wound in 
the right groin An attempt was made at the time to remove the shot The wound 
healed m seven weeks, but the region over the wound remained tender Six months 
before examination the patient noticed aching of the muscles of the right calf when 
he walked, and for two weeks he had had difficulty m getting about Three years 
before he had had typhoid with phlegmasia alba dolens of the right calf, and ulcers 
Since then the right calf had been larger than the left 

Examination revealed an expansile tumor just above the groin on the right, 
with bruit over the femoral artery , the tumor was visible with expansile pulsation 
At operation November 13, 1907, a saccular aneurism of the right external iliac 
artery was found The sac was ligated at the base with No 4 catgut The patient's 
recovery was uneventful Six years later he was operated on for right hydroneph- 
rosis No signs of aneurism were noted at this time 


MATAS OPERATIONS (FOUR CASES) 

Case XIV (48801) Mr G C , aged thirty-four, had been shot with a revolver five 
weeks before he was examined at the Clime February 2, 1911 The bullet entered 
below the knee and came out on the external surface of the middle third of 
the thigh 

At the time of examination a pulsating fusiform tumor about 8 cm in diameter 
was found bound down in the popliteal space Extension of the leg caused pam 
beneath the knee A continuous fine thrill with systolic accentuation on auscultation 
was heard over the tumor 

A Matas operation was performed February 9, 1911 The aneurism was closed 
with two rows of chromic catgut Following the operation the leg swelled slightly, 
but the swelling disappeared almost completely later and the ulcers healed The 
leg swelled again for a time after operation The patient's condition was 
much improved 

Case XV (94352) Mr G W , aged forty-two, was examined October 24, 1913 
He had had a chancre (?) or lesion on the penis nine years previously, but no 
secondary manifestations of syphilis Three weeks before examination he had 
noticed a small hard pulsating mass m the nght popliteal space Pulsation was trans- 
mitted to the foot The mass increased m size, more noticeably after he had been 
standing He had pam down the back of the leg, and some difficulty of extension 
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Examination revealed a mass at the right popliteal space, movable with the 
tissues and with forcible pulsation Total inhibition Wassermann persisted after 
three injections of salvarsan 

At operation November 17, 1913, a saccular aneurism at the right popliteal 
artery was found extending along the artery for about 25 cm There was sufficient 
good mtima m the sac to warrant the reconstructive endo aneunsmorrhaphy 
operation, which was done after the Matas method At the close of the operation the 
foot had a good color and the pulse was obtainable in the tibial artery The leg was 
m good condition six weeks after operation, when the patient was discharged from 
the Clinic 

Case XVI (25936) R S , a boy, aged sixteen, who was examined July 8, 1909, 
gave a history of having been shot in the left thigh five years before, the wound had 
healed quickly One and one-half months before examination rheumatic pain de- 
veloped m the left ankle, m the knee, and m the region of the wound, and the thigh 
began to swell On exertion the leg became numb and dull pain extended from the 
ankle tumor to the inner side of the knee 

Examination revealed a tumor just above the knee on the inner surface, to 
be expansile and pulsating The left anterior tibial pulsation was very faint There 
was slight ecchymosis over the tumor At operation July 8, 1909, an aneurism of 
the left femoral artery was found m the upper end of Hunter’s canal A large super- 
ficial artery running over the tumor was evidently making collateral circulation A 
reconstructive operation (aneunsmorrhaphy) was done The opening in the artery 
was closed with linen sutures There were no complications and the patient was 
dismissed on the twenty-second day with the leg m good condition 

Case XVII (1 41 305) Mr T A C , aged twenty-nine, came to the Clinic July 
16, 1915 He had been shot in the left leg m the region of the knee eleven years pre- 
viously , the bullet had been removed Vancosities had been present since the injury 
Seven years later the leg swelled and the veins enlarged and became ulcerated 
The swelling and numbness were less at night and when the patient was off his feet 
He had worn a rubber stocking for two and one-half years 

An arteriovenous popliteal aneurism was found m the lower left popliteal space, 
varicose veins of the leg, and scars of former operations for vancose veins 

At operation, September 25, 1915, a sac 5 cm long and irregularly oblong m 
shape was found Into this a dilated vein and a normal sized artery emptied, above 
and below, making four openings into the sac The veins were ligated and the 
artery reconstructed after the method of Matas The arterial wall was hard and 
contained small calcareous flakes The sac was sutured where branches of the 
artery were tom off from its friable wall 

Following the operation the ulcers persisted for eight months, and there was 
slight numbness of the leg Thrill was noted with extreme flexure On the whole 
the patient was greatly unproved 

SILK ITGURE-EIGHT SUTURE ABOUT ANASTOMOSIS (ONE CASE) 

Case XVIII (159911) Mr I A M , aged thirty-five, was examined at the Clime 
May 17, 1916 He had been shot with a thirty-eight caliber revolver in the upper 
right chest nine years previously Very severe hemorrhage occurred, and the 
patient was m a hospital for three months There had been more or less constant 
swelling and gradual development of varicosities of the left arm For the past two or 
three months there had been swelling of the forearm, and frequent cramps, especially 
when the arm was used The swelling under the clavicle did not increase 

The left arm and shoulder were found to be greatly swollen, the veins in the 
left axilla and the chest wall were vancosed Under the left clavicle, 10 cm from 
the midline, a soft pulsating tumor was palpated Thrill was noted and a loud 
systolic murmur was heard over the tumor 
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Operation was performed May 23, 1916 The pectoralis was removed The 
left subclavian vem was distended to about 5 cm in diameter from the sterno- 
clavicular angle out into the arm The vein was doubly ligated proximal to the 
subscapular vessels All the veins which acted as arteries had greatly thickened walls 
The superficial vessels were ligated between the sternoclavicular angle and the point 
of ligation of the subclavian vein A figure-eight compression suture was placed over 
the point of arteriovenous anastomosis, which is about 4 5 cm from the left sterno- 
clavicular angle Hemorrhage was severe on account of the bleedmg from both 
arteries and veins Two tube drams were inserted The arm before operation was 
about twice the normal size, blue and congested, with veins standing out over the 
left side of the chest, the left shoulder, and arm Following the operation there 
was a marked change, the swelling was reduced one-half during the first twenty-four 
hours and the condition of the arm improved steadily The patient was discharged 
one month after the operation able to use his arm 

PARTIAL EXCISION OF THE SAC AND SUTURE OF OPENING IN ARTERY (ONE CASE) 

Case XIX (232671) Mr H K , aged thirty-eight, fifteen months before examina- 
tion in the Clinic May 29, 1918, had been shot at close range with a twenty-two 
caliber rifle The bullet entered the thigh 10 cm above the knee on the median 
surface, and passed out, posterior to the bone, at a corresponding level on the outer 
surface Some hemorrhage had occurred and the patient was in bed for two weeks 
with the leg greatly swollen back of the knee Later the lower leg and foot became 
swollen, and about nine months after the injury the skm became darkened and 
eczematous, and several small ulcers appeared 

The leg presented the typical symptoms of an arteriovenous aneurism Just 
above the external condyle was a soft pulsating swelling, the size of an egg, and m 
the center of it the wound of exit Expansile pulsation with a marked thrill and 
venous hum over the mass and marked diffuse swelling of the popliteal space were 
present The dorsalis pedis on both sides was palpable, but the posterior tibial 
vem at the ankle was not found The aneurism was stilled by compressing the 
femoral artery m Hunter’s canal 

Operation was performed June 6, 1918 An oblique posterior popliteal incision 
was made The popliteal veins 2 5 cm in diameter were isolated and separated 
abpve and below the anastomosis of the artery to the vein In passing a ligature 
around the anastomosis the sac was pricked, which caused considerable hemorrhage 
An effort was then made to ligate with silk, but because the anastomosis was large 
it was impossible to close it in this manner The sac, which was on the venous 
side and opposite the opening between the artery and the vem, was dissected out 
and part of it cut away The opening between the artery and vein, about 2 5 cm, 
in length, was closed by suture with catgut The vein was ligated distally with 
silk, and without drainage Following the operation there was complete cessation 
of pulsation, thrill and bruit, and in twenty-four hours the swelling had greatly 
decreased The dorsalis pedis was palpable The patient was able to use his leg 
when he was discharged from the hospital fifteen days after operation 
APPLICATION OF NEFF OCCLUSION CLAMP (TWO CASES) 

Case XX (61582) Mr C F B , aged twenty-eight, who was exammed Novem- 
ber 27, 1911, had been operated on elsewhere six years before for right inguinal 
hernia For the last year the patient had had a throbbing sensation in the right 
abdomen about 5 cm above the hernial wound Three weeks before examination, 
and occasionally since, when he lifted any weight, he had had a sharp, stabbing pam 
above the hernial scar Otherwise he felt well 

When the patient was examined, a pulsating mass m the lower abdomen, slightly 
to the right side, was noted The pulsation in the right femoral artery was normal, 
in the left it was absent, bruit was felt over the mass The lower abdominal veins 
were enlarged The right leg was somewhat larger than the left 
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December 29, 1911, an extrapentoneal working incision and an mtrapentoneal 
incision for exploration was made A sacculjR* aneurism which started at the be- 
ginning of the common iliac artery was found A Neff occlusion clamp was set on 
the right common iliac 2 5 cm above the beginning of the aneurism, the clamp was 
closed down to very faint pulsation below The sac of the aneurism occupied nearly 
the entire pelvis and interfered with the circulation in the left leg The patient 
vomited for the first twenty-four hours The pulse was 130 for several hours after 
the operation and then varied between 130 and 162 The color of the right leg was 
good for two days, but the pain in it was severe The patient died, probably of 
circulatory disturbances, the fourth day after the operation 

At necropsy a large saccular aneurism of the right common iliac artery, be- 
ginning about 6 cm below the origin of the common iliac and extending to about 
the beginning of the femoral was found The Neff clamp was xn place 3 cm below 
the bifurcation of the aorta 

Case XXI (62336) Mr G M , aged twenty-seven, came to the Clinic December 
16, 19 1 1 Eleven years before he had had a sudden onset of severe pain above the left 
knee, the region became red and swollen The patient was confined to bed for six 
months Four months after the onset of the pain an incision was made with the 
evacuation of pus, but the pain continued At the end of four months the bone was 
scraped The wound healed, but the leg above the knee swelled The patient 
thought that a large vessel in the leg had been injured or cut at the second operation 
Ulcers had appeared, but they healed in six weeks Eight weeks before examination 
the patient began to have pain, more severe after standing, in both sides and above 
the knee 

Examination revealed a varicose condition above and below the knee, the leg 
and knee were slightly swollen A rough bruit was felt and heard m the popliteal 
and adductor regions, with pulsation m the posterior tibia and anterior tibia at 
'the ankle 

At operation December 28, 1911, a diffuse dilatation of the entire left femoral 
artery, extending beyond Poupart's ligaments, was found The incision in the 
thigh was closed and eleven days later an abdominal exploration (transpentoneal 
exposure) was done A Neff clamp with several rolls of catgut, held together with a 
rubber elastic, was placed on the left common iliac artery at its origin The peri- 
toneum was stitched over the clamp Following the operation a tuberculous abscess 
developed at the site of the old osteomyelitis scar This was drained and cleared up 
Chills and high temperature had preceded the appearance of the abscess The 
patient had improved at the end of two and one-half months, but the thrill was still 
present and some swelling of the leg 
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TRANS-ORBITAL PUNCTURE OF THE GASSERIAN GANGLION* 

By Chester M Van Allen, M D 
or New Haven, Conn 

FROM THE DEPARTMENT OF ANATOMY AND BDBOERT OF TnE TALE SCHOOL or MEDICINE 

Direct injection of the fifth cranial nerve has been so closely associated 
with the therapy of trigeminal neuralgia, that their histories are almost 
identical Indeed, this procedure has but one competitor m the treatment 
of the disease The contest for supremacy between " chemical neurectomy ” 
and operative neurectomy has been fought for thirty-five years Although 
operative neurectomy is undoubtedly the method of choice at present, a con- 
servative view must concede the possibility that further observations and 
improvements in the technic may reverse this decision 

In any event, as a stimulus to further development of needle puncture 
of the trigeminus, we have the problem of nerve block anaesthesia for opera- 
tions on the head, face and buccal cavity Although the development of 
intratracheal insufflation anaesthesia has reduced enormously the mortality of 
operations m these regions, elaborate apparatus is required and the method 
is seldom employed It is to be hoped, therefore, that any effort to improve 
and simplify the technic of the injection of the trigeminus will be valued not 
only for the help it may afford m the therapy of trigeminal neuralgia, but 
also because of its obvious usefulness m nerve block anaesthesia for the diffi- 
cult technical operations within the zone of distribution of the fifth nerve 
Indeed, this is probably its most fruitful field of usefulness 

HISTORICAL 

In tracing the history of needle puncture of the trigeminus we find three 
developmental stages — first, a time when injection was made into the periph- 
eral branches of the nerve , second, a time when the operator became more 
daring and directed his needle to the mam nerve divisions at the base of 
the skull , and finally, a time when the needle was passed into the Gasserian 
ganglion itself, m order that the nerve cells might be infiltrated Rynd 
(1840) was responsible for the first peripheral injection He advocated the 
use of morphine and creosote for this purpose The result was not suffi- 
ciently striking to secure the introduction of the method, and the procedure 
had to await the discovery of a drug better adapted to this purpose than 
creosote A great many were tried and rejected, and it was not until 1874 
that this form of therapy became firmly established by Bartholow with the 
injection of chloroform Osmic acid was then used by Billroth (1884), 
Neuber (1884), Eulenberg (4884) and Schapiro (1885) The technic was 
simple but the results quite uncertain, and it was frequent to get disfiguring 

* Submitted to the Faculty of the Yale School of Medicine for the degree of 
Doctor of Medicine 
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scars due to tissue necrosis At best, relief from pain was no more lasting 
than that resulting from nerve avulsion For a period attention was diverted 
from injection therapy to extirpation of the ganglion by open operation, 
elaborated by the brilliant work of Hartley, Krause and Cushing There 
was little doubt as to the efficiency of gasserectomy m the permanent relief 
of neuralgia, but the operation as executed in those days was subject to an 
almost prohibitive mortality from hemorrhage and shock 

The second stage of trigeminal puncture was inaugurated by Schlosser 
(1903), director of the Eye-clinic in Munich By investigations upon cada- 
vers, he elaborated a technic whereby a needle could be inserted through 
the cheek to the foramen ovale at the base of the skull And he used tins 
technic for the injection of alcohol into the mandibular division in two hun- 
dred cases of trigeminal neuralgia (1906 and 1907) In his hands the 
treatment was easily administered and the relief fairly certain, but the 
method required the knowledge of a trained anatomist and the skill of a 
specialist for its execution With the way thus opened, there soon appeared 
other methods for needle approach to the basilar foramina, chief among 
which were the technics of Ostwalt (1906) and of Levy-Baudouin (1906) 
Whereas, Schlosser had been able to inject the third division only, Ostwalt, 
by entering the needle through the mouth, was able to reach m succession 
in a single puncture the foramen ovale, the foramen rotundum and the 
sphenoidal fissure, and thereby to apply treatment to any of the three primary 
divisions of the trigeminal nerve This, too, required 1 great skill in its 
management, and m addition was open to the danger of septic inoculation 
from the mouth Levy and Baudouin employed separate punctures for each 
of the three divisions Their technic is the one practiced most widely at 
present for this purpose 

No matter how thorough the injection of one of these nerve trunks and 
how complete the resulting anaesthesia, 111 a large percentage of cases sensa- 
tion returns from eight to ten months after treatment, for, although death of 
the peripheral nerve segment is produced by the alcohol, continuity of the 
nerve sheaths is not disturbed, and regeneration readily occurs Consequently 
an effort was soon made to destroy the nerve cells by injection of the 
Gasserian ganglion, the third stage in the history of trigeminal puncture 
Wright (1907) exposed the foramen ovale by open operation in an obstinate 
case of facial neuralgia, and passed a needle through the foramen into the 
ganglion Chollin (1907)) using the Ostwalt intrabuccal technic upon the 
cadaver, succeeded m entering the foramen and placing an injection of 
methylene blue directly in the ganglion As a result of experiments upon 
the cadaver, Byrnes (1909) modified the methods of Schlosser, Ostwalt and 
Levy and Baudouin m such a manner that by use of any one of them the 
Gasserian ganglion might be reached But none of these investigators 
applied their work clinically, and it is to Pussep (1911) that credit is due 
for being the first to place alcohol in the Gasserian ganglion of 
a living subject by transcutaneous needle puncture The expen- 
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ment was very nearly fatal to the patient, for vomiting, cyanosis, 
bradycardia and collapse immediately followed the injection — and the oper- 
ator, aghast at the picture presented, denounced the procedure as far too 
dangerous for justification Perhaps this unfortunate experience might 
have delayed the progress of Gasserian puncture, had it not been for an 
accident on the part of Taptas (1911), of Constantinople While attempting 
to inject the third division of the trigeminal nerve at the foramen ovale by 
the Levy-Baudouin approach in a case of tic douloureux, Taptas inadvert- 
ently slipped the needle through into the ganglion and injected alcohol The 
result was profound anaesthesia in the entire trigeminal field and permanent 
relief from pain The patient suffered no ill effects And we find in the 
literature shortly after this, descriptions of two methods completely elaborated 
upon cadaver and living subject, whereby the needle may be made to enter the 
ganglion The first of these is the invention of Wilfred Harris (1912), Phy- 
sician to Saint Mary’s Hospital, London, and is based upon the original 
Levy-Baudoum approach to the third division Fritz Hartel (1913 and 
1914), of Berlin, is responsible for the second, which is in principle none 
other than the puncture of Schlosser Both Harris and Hartel used the 
foramen ovale as a pathway to reach the ganglion These are now the 
classical methods for mtraganglionic injection 

THE HARRIS TECHNIC 

Harris described his method as follows “ I use a moderately stout, hollow 
needle 1 2 mm in diameter, with a short point, without a stylet This is pushed 
through the cheek below the zygoma, on a line joining the ala nasi with the 
incisura notch of the ear, and about iJ 4 inches in front of this notch If pushed 
in horizontally the point of the needle will sometimes strike the ramus of the 
mandible just below the sigmoid notch, but depressing the handle of the needle 
slightly will allow the point to slip through the lowest level of the sigmoid 
notch into the zygomatic fossa Directing the needle slightly upwards and 
backwards the base of the skull will be reached at a depth of about iJ4 inches, 
the point of the needle striking the under surface of the great wing of the 
sphenoid The handle of the needle must then be depressed and the point of 
the needle be made to slide along the bone until it engages in the foramen ovale, 
at a depth usually of 1^4 inches In some skulls the needle must be directed 
more upwards, as high as 30 degrees upwards, and in others it must be directed 
at the same angle backwards If this needle is pushed in too horizontally the 
wall of the pharynx will be pierced at a depth of from 2 to inches, or again if 
it be pushed too far through the foramen ovale, the cavernous sinus and internal 
carotid artery will be punctured To avoid this the needle should never be passed 
through the foramen to a greater depth than 2j4 inches from the surface ” 

As soon as the needle touches the nerve at its exit from the foramen ovale, as 
indicated by a sharp pain referred to the lower jaw, 05 cc of a 2 per cent solu- 
tion of novocain is injected to test the position of the needle, before alcohol is 
used (15 c.c of 90 per cent alcohol) Fluid thus placed in the foramen ovale 
usually flows upwards a variable distance along the nerve trunk into the Gas- 
serian ganglion, and infiltrates the root of the third division “ But if the 
second division is also affected by the pain, then more of the ganglion must be 
destroyed and the needle must be worked through the foramen into the substance 
of the ganglion to the depth of another quarter of an inch A drop of alcohol is 
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then cautiously injected, considerable resistance to the push on the piston being 
experienced if the point of the needle remains within the new tissue Another 
io to i 5 cc of alcohol should then be injected, a few drops only at a time, at 
intervals of not less than two minutes, meanwhile testing the sensation of the 
cheek and forehead with a blunt pin When neither the pressure of the head 
of the pin or the sharp prick on the forehead is any longer perceived at all, 
enough has already been done and the needle should be slowly withdrawn ” 
General anesthesia is not used The skin at the point of entrance is anaesthetized 
by local infiltration or by freezing 

THE H ARTEL TECHNIC 

The following account is translated from Hartel's (1913) article “An 
assistant steadies the head of the patient The operator places his left forefinger 
in the patient’s cheek, and with the jaw closed searches for the fissure between 
the maxillary tubercle and the ramus of the mandible With the marker of the 
needle adjusted at 6 cm, the needle is passed into the check at a point 2 cm 
lateral to the angle of the mouth, until it comes in contact with the hard, smooth 
surface of the infratemporal plate Now the finger is removed from the 
cheek, the marker on the needle has come to lie on the cheek surface The 
marker is withdrawn a distance of 1 5 cm from the skin as an indicator of the 
further depth required With the face of the operator directly over the up- 
turned face of the patient, the needle should be situated in a plane passing 
through the pupil on the same side Now the needle is grasped as though it were 
a pencil, and by repeated partial retractions and insertions, search is made back- 
wards along the bony surface One should not travel with the needle point more 
posteriorly than that angle at which the needle is directed toward the auricular 
tubercle of the zygoma* What was up to this point a painless procedure now 
becomes painful, for we are approaching the vicinity of the third division and its 
branches After a few trials here and there against the surface of the skull, 
the needle passes over the anterior rounded margin of the foramen ovale and 
is no longer confronted by bony resistance, but instead by the dense consistency 
of the nerve tissue filling the foramen It is advanced into the skull until the 
marker is brought flush with the skin surface (an intracranial distance of 1 5 cm ) 

If bony resistance continues to offer, either the needle is in the foramen ovale but 
in a wrong axis to enter its canal, or it has travelled posteriorly onto the inferior 
surface of the petrous portion of the temporal bone (Eustachian tube) Draw 
the needle out immediately and repeat the puncture at a new point of entrance 
or in a different axis With the needle supposedly in the ganglion substance, 

05 cc of 2 per cent novocain solution is injected, in order to test the accuracy 
of the puncture and to guard against the serious consequences of alcohol placed 
elsewhere than in the nerve If the desired trigeminal anaesthesia is the result, 
alcohol injection is begun slowly with careful watch for loss of corneal reflex, the 
first sign of a successful ganglion injection* During the process of the injection 
the needle point is worked about in the ganglion substance, to secure as thorough 
an infiltration as possible ” Hartel uses for this puncture a hollow steel needle 
10 cm in length and 0 8 mm in diameter, without a stylet This needle is quite 
flexible, its advantage over the heavier needle of Harris lies in reduced damage 
to the tissues However, its flexibility makes lateral movements impossible, and 
search for the foramen must consist in a succession of punctures 

Nine years have elapsed since these two prevailing methods of needle 
puncture of the Gasserian ganglion were first attempted clinically They 
have both been used in this country in the treatment of tic douloureux by 
Gnnkler (19x3), Maes (1913), Camp (1914), Byrnes (1915), Vaughan 
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(1917) and many others In reviewing the literature that has accumulated 
one cannot help but be impressed with the diversity of opinion held by 
competent men as to the facility with which ganglion puncture is performed 
There are those who find but little difficulty in placing the needle within 
the ganglion Dorrance (1916) states that he “gets in the first or second 
time, and it comes easy after doing a few ” Martin (1918) feels that “ the 
injection of the .ganglion of Gasser through the foramen ovale for the relief 
of trigeminal neuralgia has passed beyond the experimental stage and will 
eventually supersede surgical extirpation of the ganglion, division of the 
sensory root, peripheral and nerve trunk injection, and other more or less 
unsatisfactory procedures ” But the majority hold more regard for its 
uncertainties and dangers, and a few are so pessimistic as to pronounce it 
utterly unjustifiable Patrick (1916), who has had a very considerable 
experience with injections into the divisions of the nerve, expresses but little 
enthusiasm in regard to ganglion puncture “ I must say that under the 
rules Hartel himself originated, I never had the courage to attempt to inject 
the Gassenan ganglion Injection of the ganglion by the Harris 

method is disappointing to me I have tried it a number of times , occasion- 
ally the needle goes through the foramen and reaches the Gasserian ganglion 
or its vicinity with a facility comparable to putting one’s hand in ones’s 
pocket And the next time the needle does not find the foramen at all ” 
There is no easily recognized pathway to the foramen The operator must 
depend upon the sense of direction only m passing his needle through the soft 
tissues of the cheek and zygomatic fossa to bone 4 to 7 cm beneath He 
aims to hit a target whose average diameters are 3 5 and 6 6 mm A deviation 
of but three degrees is necessary to deflect the needle point from the centre 
of the foramen onto the adjacent surfaces On account of the variations 
to be found in normal skulls chances of a hit are even less than this It has 
been found, for instance, that the distance of the foramen ovale from the 
zygoma may show a variation of more than a centimetre Often an attempt 
to enter the ganglion becomes little else than a hunt in the dark Moreover, 
the practice of probing along the base of the skull m quest of the foramen 
is not simple, for, as Patrick (1912) points out, “the under surface of some 
skulls is very uneven and the irregular and unnamed processes serve to 
confuse the operator, he feels bone everywhere” When the needle has 
entered the foramen successfully and is passing on into the ganglion, there 
is nothing to indicate its exact position within the skull, except the patient’s 
statements in legard to his sensations, or trial injections of novocain, or 
arbitrary rules as to depth Movements of the needle within the ganglion 
are not always represented in an accurate manner by pam referred to the 
surface, nor is the patient able in every case to describe his sensations ade- 
quately Test injections serve as an accurate sign of a successful puncture, 
but on the occasion of an unsuccessful attempt such a preliminary injection 
must necessarily render the tissues less sensitive and mask the signs relied 
upon for further search Hartel directs that the needle point be carried 
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i 5 cni beyond the foramen for a correct localization m the ganglion , and 
Harris that the depth should be but a few millimetres These rules cannot be 
lehable Hartel (1913) himself has shown by measurements upon sixty 
skulls that the foramen ovale is not simply an aperture but a canal of 
variable length , that the distance of the lower margin of the ganglion from 
the foramen ovale may vary as much as 10 mm , that the superior margin 
of the petrous portion of the temporal bone lies anywhere from 14 to 23 mm 
beyond the foramen Moreover, the Gasserian ganglion is a very much 
flattened structure, and is So situated that its narrow margin is presented to 
a needle entering the foramen ovale Should the needle be introduced in 
a plane nearer to the vertical than that of the ganglion, it may readily enter 
the f 01 amen, but instead of proceeding on into the ganglion, it will enter 
the subarachnoid spaces above it Or should the needle pass m a plane nearer 
to the horizontal, it will probably burrow beneath the ganglion capsule, where 
injection mav be made without effect 

Not only are these two methods uncertain m execution, but there are 
dangers to be considered The zygomatic fossa is crowded with important 
soft structures It has a rich blood supply from the internal maxillary 
vessels The middle meningeal artery enters the cranium by way of the 
foramen spinosum only 2 mm lateral to the foramen ovale, and might easily 
be pinched against the bone and ruptured by the needle point Ecchymosis 
and oedema of the cheek and neck is a common occurrence, and cases are 
met with, m any considerable series of punctures, which develop large dis- 
figuring haematomata, a source of annoyance to both patient and operator 
The Eustachian tube lies m a groove on the under surface of the skull about 
5 mm postei lor to the foramen ovale Its cartilaginous wall offers a degree 
ot resistance to the needle point which is scarcely distinguishable from that 
encountered during passage of the foramen, and, particularly where it is the 
custom to inject a few drops of novocain before introducing alcohol or 
where the entire procedure is carried out under general anesthesia, there is 
danger of infiltrating the middle ear with alcohol Cushing (1920) reports 
a case of a woman, who had undergone such an accident and came to him 
suffering not only with an unrelieved trigeminal neuralgia but with the agony 
of a middle and internal ear necrosis She ultimately died of meningitis 
So strong a tissue fixative as concentrated alcohol may do much damage 
not onl\ at the point of injection, but at a distance by spreading along fascial 
planes Cushmg (1920) has witnessed locking of the temporo-mandibular 
articulation, sloughing of the nasal bones and fibrosis of the pterygoid 
muscles with traction of the jaw to one side As the needle passes into the 
skull, according to the method of Harris, it is directed toward the internal 
carotid artery, and a mistake in depth of one or two centimetres means 
puncture of that vessel This is highly improbable when the rules of the 
technic are faithfully observed and under favorable conditions, but the possi- 
bility cannot be eliminated and is discomforting, to say the least Neuge- 
bauer (1918) accidentally punctured the internal carotid in this way, with 
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immediately fatal results The dangers surrounding infiltration of the gan- 
glion itself with alcohol are discussed below 

A large amount of work has been expended in an effort to overcome the 
uncei tain ties and eliminate the dangers of ganglion puncture via the foramen 
ovale, and as a result there has accumulated a most interesting assortment 
of schemes for this purpose Resort was first had to the natural bony land- 
marks of the skull For instance, it has been pointed out that the external 
pterygoid plate and the lateral surface of the maxillary tuberosity lie directly 
anterior to the foramen ovale and may be used as indicators of the depth of the 
foramen from the cheek Thus, Braun (1920), in using the Harris approach, 
recommends that a preliminary puncture be made to ascertain the depth of the 
pterygoid plate, and with this as a guide a second puncture in quest of the 
foramen Offerhaus (1910) employs the maxillary tuberosities for this 
purpose He measures inside the mouth the distance separating the tuberosi- 
ties and subtracts this from the interzygomatic diameter The remainder 
divided by two represents the depth of the foramen from the zygoma 
Hertzler (1920) has attempted to simplify Hartel’s method by employing 
the following rule “ Locate the parietal eminence (of the opposite side of 
the head) with the thumb and the external occipital protuberance with the 
third finger, while the index finger makes a point midway between the two 
landmarks The needle enters the cheek opposite the upper second molar and 
is then passed directly toward the index finger which is located as described 
above ” Attempts have been made to estimate the depth of the foramen 
ovale from the surface by use of the interzygomatic diameter alone With 
observations upon a large number of skulls Patrick (1912) formulated a 
rule, that when the interzygomatic distance is five inches, the foramen is at 
a depth of 4 0 to 4 25 cm , when the interzygomatic distance is five and one- 
half inches, the foramen is over 4 5 cm from the surface of the cheek 
To the same end Smith and Neil (1920) 'subtract 1 cm from the mter- 
zygomatic diameter and multiply by nmeteen-sixty-f ourths They apply this 
rule m conjunction with a mechanical needle-director, an instrument based 
upon geometrical principles calculated to guide the needle through the 
foramen ovale into the ganglion The method necessitates a double punc- 
ture Byrnes (1915), too, has invented an instrument somewhat of this 
nature Employment of the fluoroscope in ganglion puncture has been 
suggested by Pollock and Potter (1916) In order that the foramen be 
readily located on the screen, a lead catheter is passed into the Eustachian 
tube as a preliminary measure The method offers considerable promise as a 
means of directing deep cranial punctures, but at present is of little practical 
value, for the X-rays are deflected so diversely, in their passage through the 
bony planes of the skull, as to distort the needle pathway and render its 
recognition difficult 

In reviewing these carefully conceived inventions and' many more which 
are described in the literature, one cannot help but be impressed with the 
ardor and ingenuity which have entered into their creation Surely the pur- 
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pose must be well worth seeking But any method of approach to the 
ganglion through the foramen ovale is lacking in two important respects 
There is no natural, easily followed pathway leading to the foramen, and 
there is no limiting boundary to indicate the proper depth of penetration 
Could the needle be passed with but a single thrust, and were there certain 
means of knowing when the needle point has reached its goal, then ganglion 
puncture would be robbed of a great many of the dangers now attending it 
Where neighboring anatomical landmarks have failed to guide the needle 
adequately, mechanical devices have been employed , but the human body is not 
built according to the principles of mathematics, and it is folly to attempt to 
fathom its spatial relations by such means Patrick (1912) has attempted 
to express the degree of accuracy attained in his injections He says “ I 
have made about 5 00 deep injections Of these, for the inferior 

branch (third division), about 27 per cent have been misses, 45 per cent 
partial successes, and 28 per cent good” These figures have to do not 
with individual insertions of the needle, but with sittings, moreover, the 
object sought was injection of the bifurcating nerve trunk at its exit from 
the foramen, at all odds a simpler problem than penetration of the foramen 
When only one-quarter of his attempts at the third division proves successful, 
surely an operator with less experience than lus could not hope to place a 
needle in the ganglion itself by this route with as great success 

It is for the purpose of presenting a hitherto untried avenue of needle- 
approach to the Gasserian ganglion which will satisfy those two primary 
requirements and at the same time remain within the boundary of reasonable 
safety, that tins paper is written The approach is the orbit, the path fol- 
lowed is the medial orbital wall, and the portal of entrance to the cranial 
cavity the sphenoidal fissure The needle is guided by sense of touch along 
a smooth bony surface, until its progress is obstructed by the bony fossa lodg- 
ing the Gasserian ganglion 


ANATOMY 

We are concerned with the anatomy of the medial wall of the orbit, 
the sphenoidal fissure and the middle cranial fossa (See Figs I to 8 ) 
The medial wall of the orbit is a smooth, flat surface directed in an antero- 
posterior plane Its anterior extremity becomes continuous with the root of the 
nose, and presents above a small depression for attachment of the pulley of the 
superior oblique muscle and below a groove occupied by the lachrymal sac The 
internal tarsal ligament is attached at a point just below its centre, and marks 
the upper limit of the lachrymal sac Between the internal tarsal ligament and 
the superior oblique pulley the surface of the bone is occupied by no structures of 
importance The medial wall of the orbit slopes away into the orbital roof 
above and into the orbital floor below, and leads posteriorly into two apertures 
connecting the orbit with the medial cranial fossa, an upper, the optic foramen, 
for transmission of the optic nerve and ophthalmic artery, and a lower, the 
sphenoidal fissure, for transmission of the other structures which enter the orbit 
The upper margin of the orbital wall is pierced by two foramina for passage 
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Fig 2 — Right lateral \ ie\\ of the interior of the skull indicating thfc last portion of the 
needle path in the middle fossa The needle point lies m the fossa Gasseri 





Fig 4 — a The author s needle used in puncture of the Gasserian ganglion (greatl\ enlarged) 
b The right eye illustrating the first direction taken in inserting the needle 
c The right eye illustrating the position of the needle uhen the ganglion is reached 
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of the ethmoidal nerves and vessels Otherwise its surface is occupied only by 
loosely applied periosteal lining, over which plays the medial rectus muscle 
The medial orbital wall is formed chiefly by the ethmoid, and aids m enclosing 
the ethmoidal air sinuses 

The sphenoidal fissure is a narrow opening obliquely situated in the back of 
the orbit and opening through the anterior wall of the middle cranial fossa 
Its lower or medial extremity is at the level of the floor of the orbit The 
tendon of origin of the lateral rectus muscle is so arranged as to bridge across 
the sphenoidal fissure and to divide it into two compartments The upper of these 
compartments transmits all the structures of the fissure, the lower contains fat 
and connective tissue only 

The middle fossa of the skull encloses the temporal lobe of the cerebrum 
It is bounded anteriorly by the greater and lesser wings of the sphenoid, pos- 
teriorly by the petrous portion of the temporal bone, and medially by the body 
of the sphenoid On the anterior surface of the petrous portion of the temporal 
bone there is a shallow excavation, the fossa Gasseri, for lodgment of the Gas- 
serian ganglion This fossa is so situated that it faces forward and will intercept 
a straight line drawn along the medial wall of the orbit, commencing at the 
pulley of the superior oblique muscle and extending through the lower extremity 
of the sphenoidal fissure The portion of this line between the sphenoidal fissure 
and the fossa Gasseri marks the situation of the lateral wall of the cavernous sinus 
The sinus wall is composed of dura matter which is separated into two layers by 
nerve trunks passing forward to the orbit These nerves are four m number, the 
oculomotor above, the trochlear next, and below the first and second divisions of the 
trigeminal Between this wall and the body of the sphenoid is an interval of 
about i 5 cm occupied by the cavernous sinus, through which run the internal 
carotid artery and the abducent nerve (See Fig 8) 

The trigeminal nerve leaves the pons beneath the tentorium and runs for- 
ward over the apex of the petrous bone, pushing a diverticulum of dura with it 
from the posterior fossa beneath the dura lining the floor of the middle fossa 
This diverticulum is known as Meckel's cave Here the sensory portion of the 
nerve takes on a ganglionic enlargement (Gasserian ganglion See Fig 3c ) 
The limiting boundary of the cave of Meckel is indicated on the surface of the 
dissected ganglion as a semicircular line demarcating the root of the ganglion 
from its body, and giving to it the name of semilunar ganglion That portion 
of the trigeminus contained within the cave is made up of loosely grouped fibres 
and consists for the most part of nerve axons on their way to the brain The 
cerebrospinal fluid of the posterior fossa finds ready access to Meckel's cave and 
bathes the nerve contained within it The major part of the ganglion is situated 
under the dura just beyond the limits of the cave, it is of firm texture and encased 
m a fibrous capsule The ganglion gives rise to three nerve trunks, the first and 
second passing forward between the two layers of the wall of the cavernous 
sinus to enter the sphenoidal fissure and the foramen rotundum, respectively, 
and the third passing downward to enter the foramen ovale 

With this hasty review of the regional anatomy, we may better under- 
stand the pathway taken by the needle This path is that of the line men- 
tioned above, passing through the orbit, sphenoidal fissure and middle cranial 
fossa to the Gasserian ganglion The needle is guided through the orbit 
by following its medial wall backwards to the sphenoidal fissure It is 
separated from the delicate structures of the orbit by the medial rectus 
muscle, and m the sphenoidal fissure it occupies the lower compartment 
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which contains no nerves or vessels These relations are to be seen 
in Figs 5 and 6 The direction given the needle m passing 
through the orbit determines its rout through the middle cranial 
fossa Accordingly, as the orbital wall varies in position, so the needle’s 
course beyond it will be made to vary and will pursue any one of four routes 
Thus, upon leaving the sphenoidal fissure, it may enter between the two layers 
of the lateral wall of the cavernous sinus, and travel thus posteriorly into 
the Gasserian ganglion (Fig 8, right side) , it may take up a more lateral 
course and traverse the temporal lobe cortex before reaching the ganglion 
(Fig 8, left side) , it may pass more medially and transfix the cavernous 
sinus en route to the ganglion , or, finally, it may run so far medially as to 
terminate within the sinus and never reach the ganglion By whichever of 
these routes the needle may pass, it is brought to stop by the petrous portion 
of the temporal bone, and can go no further 

TECHNIC 

The instrument used in this puncture is the Patrick cranial needle, pur- 
chasable at any of the standard instrument companies, io cm in length and 
I mm in diameter, equipped with a closely fitting stylet The point is 
ground back 3 or 4 mm , in order that the stylet may protrude a short 
distance Thus, when the stylet is in place, the instrument becomes a 
blunt-pomted probe , when withdrawn, there remains a sharp-pointed hollow 
needle This instrument is illustrated in Fig 4a 

The patient is placed in a dorsal-recumbent position, and the operator 
stands at his head The upper inner angle of the orbit and the medial orbital 
wall, as far as can be reached with a small hypodermic needle, are infiltrated 
with 1 per cent novocain solution With the finger-tip placed well under 
the orbital arch, search is made for the pulley of the superior oblique muscle, 
felt as a small hard knob upon the surface of the bone A 3 or 4 mm 
incision is now made just below this pulley and carried through the skin and 
fascia to the bone beneath (Fig 4b) With the knife tip the periosteum 
leading into the orbit is loosened to a distance of o 5 cm Bleeding is con- 
trolled by pressure The needle with the stylet m place is grasped between 
the thumb and forefingers as in holding a syringe, and its blunt point is 
inserted within the incision underneath the periosteum against the surface 
of the bone Passage is now commenced m a direction backwards and to- 
wards the mouth In this direction the medial wall of the orbit is soon felt 
to slope away laterally into the floor Feeling with the blunt needle point 
and using the upper inner angle of the orbit as a fulcrum, the junction of wall 
and floor is followed posteriorly through the orbit to a depth of about one-half 
the needle’s length, when a bony obstruction is reached This obstruction is 
the lower margin of the sphenoidal fissure, and serves the useful purpose 
of indicating that the posterior extremity of the orbit has been reached 
The needle point is lifted over this margin and passed into the fissure Now 
a pause is taken to make sure of two things — first, that the shaft of the needle 
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is held firmly against the upper inner angle of the orbit, and, second, that 
the tip of the needle is lodged within the lower extremity of the sphenoidal 
fissure These two points establish definitely the further course of the 
needle The stylet is withdrawn, and the needle is driven straight through 
the middle cranial fossa until blocked by bony resistance By this sign, as 
well as by complaint on the part of the patient of trigeminal pam, it is known 
that the Gasserian ganglion is reached, and injection may be made (Fig 4c) 

In making the puncture the following practical points should be 
emphasized 

Should the preliminary loosening of the periosteum at the margin of the 
orbit be not extensive enough, some difficulty will be experienced m starting 
the needle upon its journey, for here the tarsal fascia is firmly attached to the 
bone It is better to reinsert the knife and free the periosteum to a further 
extent, than to force the needle Once started the needle travels with but 
little resistance along the medial wall of the orbit Because of rough manipu- 
lation or an unusually thin orbital plate, the needle may break through the 
medial orbital wall and come to lodge within the ethmoidal air smus beneath 
Such an accident is appreciated by the premature obstruction which it causes, 
and is remedied by withdrawing the needle a short distance and replacing 
it m its correct channel The needle point is made to travel along the line 
of junction of the medial wall with the floor of the orbit, because thereby it 
is carried directly to the lower extremity of the sphenoidal fissure and is 
prevented from wandering upwards onto the medial orbital wall, where it 
would inflict damage to the ethmoidal vessels, or laterally onto the floor of 
the orbit where it would encounter the inferior orbital fissure The lower 
margin of the sphenoidal fissure varies considerably m prominence In the 
great majority of cases it can be easily recognized and easily surmounted, 
occasionally it cannot be felt, and the only indication of the position of the 
needle is the added resistance of the tissues occupying the fissure, while at 
times the margin is so outstanding as to cause difficulty in orientation How- 
ever, m any case, it is only necessary to move the needle point cautiously up- 
wards, to discover the lower extremity of the sphenoidal fissure The orbital 
portion of the route requires a dull-pointed needle to facilitate palpation, and 
here, accordingly, the stylet is used , but behind the sphenoidal fissure palpa- 
tion is no longer necessary and the stylet is discarded, m order that with the 
sharp point the tough planes of dura in this region may be cut cleanly 
through The exact depth of' the Gasserian ganglion from the surface by this 
approach varies considerably (8 5 to 10 o cm ) and bears little significance 
m the performance of the puncture, for reliance is placed upon the skull 
surfaces to guide the needle and to stop it when the ganglion is reached 
As regards discomfort caused by the puncture, it can be said that the pre- 
liminary novocain infiltration controls the first portion of the route com- 
pletely, but the moment the fissure is passed the patient complains bitterly 
of pam referred to the inside of the head (dura) and to the trigeminal field 
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This part of the puncture is performed rapidly and the pam is relieved by 
immediate injection of novocain 

Ganglion puncture by the orbital route involves certain dangers Rupture 
of the medial wall of the orbit by the needle point might lead to contamination 
of the needle, should the underlying sinus be the seat of infection It is 
unnecessary to suggest that under such conditions further introduction of the 
needle should be abandoned In over half of the cases it has been demon- 
strated that the needle traverses the cavernous sinus on its way to the ganglion 
It might be expected that such injury to the wall of the sinus would lead to 
hemorrhage within the skull However, one cannot compare the great 
venous spaces of the dura to veins elsewhere m the body, for the skull is a 
rigid box with an internal tension produced by the rise and fall of arterial 
pressure The venous blood returns at a pressure well below this Accord- 
ingly, under conditions of maintained intracranial tension there could be no 
extravasation of blood from an injured sinus wall into the surrounding me- 
dium Invasion of the cavernous sinus might result in thrombosis But such a 
thrombosis would be aseptic, and except for temporary disturbance of circu- 
lation m regions drained by the sinus and the possibility of pulmonary em- 
bolism, it is difficult to conceive of injurious consequences Sometimes the 
needle’s path lies through the temporal lobe cortex, but this is a so-called 
silent region of the brain, and no ill effects need be expected In a small 
percentage of cases the needle does not reach the ganglion, but terminates 
within the cavernous sinus This fact can be recognized immediately upon 
removal of the stylet, for venous blood flows slowly from the needle When 
this occurs, of course, injection of alcohol is contraindicated The internal 
carotid artery lies o 5 to I o cm medial to the sphenoidal fissure and is thus 
effectually sheltered from injury m all cases, except where, because of 
aneurisnnc dilatation, it may occupy an abnormal position The needle is 
guided to its destination by the natural bony planes of the skull Failure to 
reach the ganglion is due to unusual variation of these planes and cannot be 
remedied by meddlesome probing The needle can do no harm in its pre- 
scribed channel, but it does not have to wander far afield to inflict serious 
damage A good rule to adhere to in the use of this puncture is never to 
make a second attempt, when the first properly applied is unsuccessful 

I 

LABORATORY INVESTIGATION 

Anatomical study of this method of Gasserian ganglion puncture has been 
carried out as follows 

Upon twenty-four cadavers available in the dissecting rooms of the Depart- 
ment of Anatomy, Yale School of Medicine, bilateral Gasserian punctures and 
injections with methylene blue were performed After each injection a strand 
of wire was inserted in the needle bore and allowed to remain as an indicator of 
the pathway followed Careful dissections were then made m each case to study 
this pathway and to determine the behavior of the injected fluid The results of 
this investigation are summarized thus 
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Material 


25 cadavers S 


White, 23 
Colored, 2 


' Male, 2i 
Female, 1 


Number of punctures performed 


Successful, 41 


5<M 


v. 


Unsuccessful, 9 -j 


Adult male, 5 
eight-year female, 2 
microcephalus, 2 


Pathway taken by the needle 


Through sphenoidal fissure, 47 
-j Through foramen rotundum, 2 
Cranium not entered, 1 


Depth of sphenoidal fissure from the 
nasal bridge 


Depth of Gasserian fossa -i 


Trauma to medial orbital wall i 


Recognition of inferior margin of sphe-J 
noidal fissure | 


Passage of needle m relation to dura J 
mater | 


Passage of needle m relation to caver- J 
nous sinus .1 


Maximum depth, 7 2 cm 
t 

Minimum depth, 5 0 cm 

Depth of greatest frequency, 68 cm 

Maximum depth, 100 cm 

Minimum depth, 8 5 cm 

Depth of greatest frequency, 93 cm 

Broken through, 6 

(all of which occurred among the 
first 15) 

Crackling of the bone felt, 11 
No injury, 33 

Margin felt, 40 
Margin not felt, 9 

Beneath dura, 39 

Dura punctured, 10 

(of which 8 occurred among the 
first 9) 

Sinus entered, 14 
Sinus not entered, 35 
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' Easy passage, 39 

Difficulty encountered m passage of^ slightly difficult, 10 
needle 1 

. Passage impossible, 1 

Alcoholic solution of methylene blue, 

Nature of fluid injected -i ^q ueous S0 l u t I0 n of methylene blue, 

27 

Complete infiltration of the ganglion, 

38 

Behavior of fluid injected -{ Partial infiltration of the ganglion, 3 

Infiltration into the cavernous sinus, 4 
No fluid injected, 5 

Upon a well-preserved human head bdateral Gasserian puncture by the 
orbital route was earned out, and, instead of wire, broom-straws were left to 
occupy the needle path The specimen was then frozen and sawed in serial 
sections taken m a frontal plane By study of these sections, each with its 
fragments of broom-straw in situ , an exact determination of the position of 
the needle was obtainable at intervals of o 5 to 1 o cm throughout its course 
from the skin to the ganglion Outline tracings of these sections are repro- 
duced in Figs 5, 6, 7 and 8 It so happened that in this specimen the needle 
on each side followed a different pathway m the middle cranial fossa On the 
right side the needle passed between the layers of the wall of the cavernous 
sinus , and on the left side through the temporal lobe cortex These are two 
of the four ways that may be taken, as have been pointed out above 

Of particular interest in this experimental work was the behavior of the 
injected stain In the great majority of cases the needle entered the root of 
the ganglion contained in Meckel’s cave, and the first two or three drops of 
fluid injected filled the cave and saturated the nerve in it The body of the 
ganglion lying outside of the cave was free from stain, as well as other 
structures in the neighborhood In the remaining successful punctures the 
needle lodged in some part of the ganglion itself Fluid deposited here had 
no opportunity to spread throughout the ganglion but almost immediately 
followed the path of least resistance upwards into the cave of Meckel, where 
it saturated the nerve root In other words, the procedure is primarily an 
injection of the ganglion root Every fibre of the nerve passes through the 
cave and is involved There is a feature which needs emphasis and careful 
consideration This is the fact that Meckel’s cave can hold only a few 
drops of fluid and any excess flows freely backwards along the nerve trunk 
into the subarachnoid cistern at the base of the brain Such an event is 
inevitable when fluid is injected into the Gasserian ganglion by any method 
in quantity greater than 05 cc Many instances are on record of ganglion 
puncture by technics of Harris and Hartel, which presented undoubted 
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symptoms of irritation of the structures m the basilar cistern, principally of 
the third, fourth, sixth, seventh and eighth cranial nerves This liability 
offers the one serious objection to alcoholization of the Gasserian ganglion 

To sum up the results of cadaver experimentation — of fifty- two consecu- 
tive punctures, forty-three have been shown to enter and successfully infiltrate 
the ganglion root Of the remaining nine, two upon a nncrocephalus and 
two upon a child of efight years may be eliminated, for they did not have to 
do with normal adult skulls Five punctures were failures — four because the 
needle terminated within the cavernous sinus, and one because for some 
unascertained reason the sphenoidal fissure could not be found We may 
conclude, then, that from an anatomical standpoint the technic shows an 
efficiency of about 90 per cent 

Attempt has been made to investigate the physiological effects of the 
puncture by experiment upon lower animals The regional anatomy of the 
dog, rabbit and monkey were studied with the hope that an animal could be 
found which would present conditions comparable to those found lit men 
Puncture of the ganglion was carried out in the dog, but in order to enter 
the sphenoidal fissure at a proper angle the needle had to pass directly 
through the orbital fat, and so much hemorrhage resulted that no valuable 
conclusion could be drawn, and the attempt was abandoned The monkey 
gave better promise, for its orbit is almost identical with that of man Ac- 
cordingly a Macacus monkey was secured and operated upon with the aid 
of general anaesthesia The result of the puncture was almost instant death 
Autopsy showed that on both sides the needle had entered the internal carotid 
artery Possibly some other species of monkey would be better adapted to 
the experiment, but further investigation of this nature offered little of value 

CLINICAL APPLICATION 

Without adequate proof of the innocuousness of the puncture, it was 
felt that an application to the living subject m the clinic could be justified 
only m those cases where no less hazardous means is known of preventing a 
fatal outcome of disease Such circumstances are often found m malignant 
disease of the face These patients are usually aged and infirm and very 
poor subjects for general ansesthesia The tumor is frequently too deeply 
seated to allow of local infiltration ansesthesia, ganglion block alone can 
accomplish the purpose We have applied the method first of all m just 
such extreme cases. 


CASE REPORTS 

Case I — The patient, a white female, ninety-four years of age, came for 
treatment January 14, 1921, suffering from basal-cell epithelioma of the superior 
orbital margin The tumor was of three months’ duration It had invaded the 
orbit and was giving increasing pain The extreme senility of the patient forbade 
the use of general ansesthesia, and the situation of the tumor ruled out the use 
of local infiltration January 16, 1921, by the aid of 1 per cent mnocarn infiltra- 
tion of the inner angle of the orbit, a transorbital puncture was carried out and 
the Gasserian ganglion injected with a few drops of 5 per cent cocain solution 
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There developed almost immediately a complete ansesthesia of the trigeminal 
field on that side, and under its influence the tumor was excised, together with 
the underlying periosteum and the eyelid The defect was covered by skm flaps 
taken from the scalp, the incision extending upwards almost as far as the 
coronal suture The patient suffered not the least discomfort from operative 
manipulations Except for mild nausea and vomiting occurring at the close of 
operation and referable to the cocain, there were no constitutional disturb- 
ances and but little shock The wound healed rapidly and recovery was with- 
out incident 

Case II*— The patient, a white male, sixty years of age, came under obser- 
vation March 19, 1921, with a rodent ulcer of the cheek, four months' duration 
One X-ray and seven radium treatments had produced no effect Examination 
showed an indurated ulcer of the right cheek extending from the angle of the 
mouth to the masseter muscle It had perforated into the mouth at two places, 
and involved the alveolar processes of both upper and lower jaws (Fig 9) 
No metastasis was made out At operation, March 21st, the needle was passed 
through the orbit into the ganglion Upon removing the stylet spinal fluid exuded 
from the needle One and five-tenths cc of 4 per cent novocain solution was 
slowly injected The needle was left in place The external carotid artery 
was ligated under local anaesthesia to control hemorrhage Then operation upon 
the face was carried out m the following steps Thorough cauterization of the 
ulcer margins, division of the lower hp, chin and symphysis m the median line, 
division of the mandibular ramus, partial resection of the superior maxilla, 
and, finally, removal in a single specimen of the entire ulcerated mass, together 
with the body of the mandible and a portion of the alveolar process and body of 
the maxilla This left a gaping defect m the side of the face The buccal 
cavity was then closed off by suture of the mucous membrane of the side of 
the tongue to that of the hard palate The wound was left open to allow of 
free drainage and control of infection in preparation for grafting at a future 
date The anaesthetic effect of ganglion block began to wear off twenty-five 
minutes after the injection, and an additional 2 cc. of 4 per cent novocain were 
required Except for the region of the midline, which receives partial supply 
from the opposite trigeminal nerve, and the angle of the jaw, supplied by the 
cervical plexus, the field of operation was insensitive Recovery to date has 
been uneventful A rontgenogram, taken directly after the operation with 
the needle still in place, is reproduced in Fig 10 (This photograph has been 
retouched and serves only as a diagram to indicate the position of the needle 
within the skull ) 

Case III — The patient, a white male, age seventy-nine years, was admitted 
to the surgical service of the New Haven Hospital February 3, 1921, for treat- 
ment of a basal-cell epithelioma of the lower Up, duration two months In. 
addition he had been a sufferer from attacks of angina pectoris for* a number 
of years, and he presented signs of active pulmonary tuberculosis, of aortic aneur- 
ism and of advanced arteriosclerosis Blood Wassermann, 4-plus, blood-pres- 
sure, 185/110 A preliminary resection of the submental glands was done under 
local infiltration ansesthesia, March ist, and four weeks later, March 31st, a 
portion of the lower lip containing the tumor was excised and the defect 
closed by plastic operation under the influence of Gasserian ganglion block The 
needle was introduced through the orbit m the usual fashion Upon withdrawal 
of the stylet spinal fluid flowed from the needle Two c c of 2 per cent novo- 
cain solution were injected It was found that this strength of novocain pro- 
duced a profound ansesthesia of the nerve but only of from three to five minutes' 
duration Consequently the needle was left in place and small injections were 
made from time to time (one- to two-minute intervals) throughout the opera- 
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tion In all, approximately 20 cc of 2 per cent novocam was used Abso- 
lutely no ill effects were experienced either during the operation or upon return 
to the ward Recovery presented no complications 

Case IV — The patient, a white male, seventy-one years of age, had suf- 
fered with severe paroxysms of pain in the second and third divisions of the left 
trigeminal nerve for six years During this time he had received seven injections 
into the branches of the nerve at the base of the skull The first treatment gave 
him relief for nearly a year Each repeated injection was less effective, and the 
last two produced no result whatever* When he was first seen the paroxysms 
were occurring at intervals of about three minutes The patient presented the 
picture of uniform senile degeneration without grave constitutional defect 
On April 21, 1921, transorbital puncture was done The needle entered without 
the slightest difficulty and was guided into position m a perfectly normal fashion 
When the stylet was removed a stream of blood flowed slowly from the needle 
A few drops of novocain were injected, but no anesthesia resulted and the 
needle was immediately withdrawn There were no ill effects from the puncture 
Three days later the Gasserian ganglion was removed by open operation At this 
time a search was made for any signs of hemorrhage following the puncture 
of the cavernous sinus, but no evidences were visible in the field of operation 
Case V — The patient, a white female, sixty-four years of age, came under 
observation May 3, 1921, suffering with neuralgia of the third division of 
the left trigemmal nerve, six years* duration Paroxysms occurred at intervals 
of from one to two hours, and lasted ten or fifteen minutes They were excited 
by any disturbance of the lower jaw, as m chewing or talking The mouth had 
not been cleansed for years for fear of the terrible pam such an act would cause 
She had received palliative treatment without benefit May 4, 1921, a trans- 
orbital puncture was carried out Spinal fluid escaped freely from the needle, 
and was allowed to flow to the extent of 15 or 20 cc Five-tenths cc of 4 per 
cent novocam solution was injected for the purpose of testing the accuracy 
of the puncture, and in a few minutes there resulted an anaesthesia of all three 
divisions Then 1 cc of absolute alcohol was slowly injected The patient 
responded immediately by vomiting The pulse was of good volume and rate, 
and there was nothing to cause alarm About ten minutes after the first injection 
1 cc of alcohol was added, and again in ten or fifteen minutes 05 cc was 
injected, making in all 25 cc of absolute alchohol Each injection was followed 
by vomiting, and for a period of one-half hour after removal of the patient to 
the ward there was distressing nausea No further constitutional disturbance 
was noted As an immediate result of the injection the eyeball on that side was 
rendered completely immobile, the pupil two-thirds dilated and the eyelid 
ptosed One hour later it was noticed that the movements of the eye were 
gradually returning and the pupil was nearer its normal size At this time 
there was evidence of an orbital oedema, which in six hours developed suffi- 
ciently to close the lids There developed, too, a moderate local ecchjmosis 
Upon discharge from the hospital five da>s after operation there was no return of 
the tic, the entire left trigemmal field was anaesthetic and there was a residual 
paralysis of the superior rectus and levator palpebrae superiors muscles The 
oedema was subsiding On the ninth day the patient was seen again and it appeared 
that the neuralgia pain had returned m full force However, the symptoms were 
either psychic or totally misrepresented, for at repeated examinations, the last 
ten weeks after injection, the patient complained of nothing other than tingling 
and smarting sensations at the margins of the anaesthetic zone This zone w T as as 
extensive and insensitive as that obtained at first The oculomotor paresis had 
disappeared, and there was no evidence of serious trophic disturbance of the 
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cornea A complete left facial paralysis made its appearance during the second 
week Very fortunately this was not of a permanent nature, for in a few days 
it showed signs of clearing, and at the last examination activity had returned to 
the majority of the facial muscles Strange to say the eighth nerve has not been 
impaired The photograph, Fig n, was taken of the patient on May 7th The 
boundary of the anesthetic area is indicated by a line drawn upon the patient’s 
skin This area extends to the vertex of the head and internally to include the left 
half of the anterior two-thirds of the tongue, the left half of the palate and the 
left nasal fossa It corresponds within the limits of anatomical variation with the 
field of anesthesia which has been shown to follow gasserectomy in Cushing’s 
(1904) review of his first twenty-six cases 

In these five cases, three males and two females, the ages varied between 
sixty and ninety years The right side was punctured twice and the left 
three times The needle was introduced without the slightest difficulty in 
recognition of the pathway, and was halted at the proper depth by the 
petrous portion of the temporal bone In four cases the technic was success- 
ful in producing anaesthesia of the entire trigeminal field In one case (Case 
IV) the needle failed to reach the ganglion, and only one cause can be 
ascribed, % e , some slight variation in the bony contour of the skull Whether 
successful or not, the passage of the needle in these instances inflicted no 
serious damage to the patient The orbital portion of the route was entirely 
painless, the passage behind the orbit intensely painful In two of the 
cases it was demonstrated by suction on the needle during its entrance that 
the cavernous sinus was transfixed , in two cases no effort was made to deter- 
mine whether or not the smus was injured, and in one it was self-evident 
that the needle had terminated within the sinus Yet in no instance were 
there symptoms to indicate intracranial or retrobulbar hemorrhage The 
subcutaneous ecchymosis that followed the puncture in three cases was of 
no greater extent than could be attributed to any such traumation to these 
tissues , and the orbital oedema m Case V was very probably induced by a few 
drops of alcohol left in the orbit by the retiring needle, a complication pre- 
ventable by negative pressure exerted upon the needle during its withdrawal 
In three cases when the bony terminus was reached and the stylet removed, 
cerebrospinal fluid flowed from the needle, venous blood exuded in one case, 
and in one the puncture was dry 

To strike cerebrospinal fluid at the end of the passage indicates that the 
cave of Meckel is reached and that injection of solution will involve the gan- 
glion root , to strike blood indicates clearly that the needle has stopped within 
the cavernous smus and that further attempt to reach the ganglion should 
be abandoned, to obtain a dry puncture means that the needle has entered 
the lower part of the ganglion below Meckel’s cave, and an injection of solu- 
tion will flow upwards into the cave and thereby infiltrate the nerve root, or 
that the needle missed its mark and has come to lodge m some non-vascular 
tissue An easily executed passage is no certain indication of a successful 
puncture, nor is complaint on the part of the patient of pain in the trigeminal 
distribution A needle terminating near to the nerve may press upon it and 
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lead to the conclusion that the structure has been entered Trial injection 
of novocain is the most accurate determining factor 

The purpose of the procedure in Cases I, II and III was temporary gan- 
glion block anaesthesia In Case I, 5 per cent cocam solution was used and 
satisfactory anaesthesia obtained during the entire operation This drug, 
however, was probably responsible for the subsequent vomiting and its use 
has been given up In the second, 4 per cent novocain solution was em- 
ployed, 3 5 c c in two injections The anaesthesia was complete but began 
to disappear in from fifteen to twenty minutes after the first injection In 
the third case 2 per cent novocain was used Its effects were adequate but 
very transient, and frequent reinjections were necessary, the total amount 
of solution used being 20 c c There is little doubt that this novocain solu- 
tion, far too great in amount to be accommodated by Meckel’s cave, flowed 
back into the basilar cistern at the base of the brain, and yet there was not 
the slightest sign of its action upon the nerve structures of this region 
Evidently the gradual introduction of comparatively large quantities (up to 
20 c c ) of 2 per cent novocain produces no ill effects, still it is a needless and 
troublesome performance The higher concentration of novocain (4 per 
cent ) should be employed 

In Case V, the purpose of the puncture was permanent anesthetization 
of the trigeminal nerve for the treatment of tic douloureux The needle 
reached the ganglion, and 250c of absolute alcohol were injected in three 
portions over a period of twenty minutes The symptoms which followed 
this treatment give a clue to the behavior of the injected alcohol Because 
the needle was stopped at a proper depth and gave vent freely to cerebro- 
spinal fluid, and because trial novocain injection produced complete trigeminal 
anaesthesia, it may be concluded that the needle point had terminated m the 
perineural space of Meckel’s cave 

We have found m our experience with the injection of stain in cadavers, 
that fluid placed in Meckel’s cave, be it more than a few drops in amount, 
will discharge posteriorly into the basilar cistern The cave is apparently in 
free communication with the subarachnoid spaces at the base of the brain 
Alcohol injected in this Case V probably took the same course, and as it 
entered the cistern was caught in the cerebrospinal stream and dispersed 
among the cranial nerves which cross the cistern m their passage from the 
brain stem As evidence we have the ophthalmoplegia and facial paralysis 
following the injection It is to be surmised that the alcohol, already some- 
what diluted by mixture m the cave, became further diluted in the fluid of the 
cistern before it attacked the neighboring nerves This explains the tran- 
siency of the paralysis of the third, fourth, sixth and seventh nerves 

CONCLUSION 

It is evident that whatever injury is inflicted upon the root of the ganglion 
by the injection of alcohol will be shared to a less extent by neighboring 
nerves This is true, no matter by what approach or technic the needle 
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is entered, and trans-orbital puncture is no exception Accordingly, until 
some means shall have been discovered of preventing this widespread diffus- 
ion of the alcohol, we cannot at all recommend the puncture in the therapy 
of trigeminal neuralgia 

Other possibilities for the employment of the technic suggest themselves 
It affords a method of withdrawing cerebrospinal fluid directly from the 
basilar cistern Wider experience may justify an attempt to use this route 
for therapeutic applications to the central nervous system The effect of air 
injections m the X-ray diagnosis of intracranial disorders is likewise worthy 
of investigation 

But m the meanwhile the results of this work, both anatomical and 
clinical, lead us to believe that transorbital puncture of the Gasserian ganglion 
furnishes a relatively simple means of securing block anaesthesia for opera- 
tions in the territory supplied by the trigeminus, fully justified in cases where 
general anaesthesia is contraindicated 

I wish to acknowledge my obligation to Professors Ferris, Burr and Flint 
for their direction in the investigation of this technic from an anatomical 
and surgical standpoint, and to Professor Verdi, from whose private practice 
Cases I, II, IV and V are taken, and to whose encouragement a great deal 
is owed in the success of these first applications of the technic in the clinic 
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A STUDY OF METHODS OF PROCEDURE IN RESECTION 
OF THE (ESOPHAGUS 

By Chaki.es Y Bidgood, M D 

of Baltimore, Md 

The surgery of the oesophagus for many years has taxed the ingenuity 
of surgeons all over the world, and although much experimental work has 
been done since 1871 when Billroth reported the first successful resection, 
to-day the oesophagus is almost noli me tangere, and resection is an operation 
fraught with many dangers and attempted only m the most desperate cases 

Experimental work and cases have been reported by Billroth, Garre, Van 
Hacker, 0 Czerny, Stieda, Mallener and others m Germany, Lapeyre and 
Vulliet in France, and Lilienthal, Myer, 0 Janeway and Green 7 m America, 
but with all these observers no uniformly successful method of resection has 
been obtained, although important strides have been made as the result of 
their efforts 

The surgery of the oesophagus is difficult first from the standpoint of 
locality, second because of its structure In its cervical portion it is easily 
mobilized, but in its thoracic portion it lies deep in the mediastinum m juxta- 
position to such delicate and important structures as the pericardium, trachea, 
pleura, vagi, left recurrent laryngeal and sympathetic nerves, thoracic duct, 
aorta and left subclavian artery and azygos vein Mobilization is therefore 
extremely difficult From the standpoint of microscopic anatomy, it is seen 
that there is no definite coat sufficiently strong to hold the sutures in place, 
such as the submucous layer in the intestine, the importance of which Doctor 
Halsted has demonstrated in intestinal suture This makes it difficult to 
procure a line of suture which will withstand tension, and since the oesophagus 
is fixed at its upper and lower end, each descent of the diaphragm with inspira- 
tion causes a strain to be put on the line of union and makes leakage 
more probable 

Other facts which add to the difficulty and danger of oesophageal resection 
are (a) the inability to stretch the oesophagus and thus approximate the 
two ends after excision of a portion, ( b ) the absence of a serous coat which 
results m the failure of adhesions, which would prevent leakage, to form 
around the line of union, (c) the low resistance of the loose connective tissue 
of the mediastinum to infection, and ( d ) the constant presence of bacteria 
m the cesophageal lumen 

The first successful report of resection was made by Billroth 1 in 1871 
He excised a segment of the cervical portion of the oesophagus, making a 
fistula m the neck, through which bougies were passed to prevent stricture 
and through which the patient was fed 

Czerny, in 1895, reported a case m which he resected 4 cm of the oesopha- 
gus 17 cm below the teeth Approximation of the ends was not possible, 
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so he put in four fixation sutures and inserted a tube from the mouth through 
the upper segment and down into the lower segment The wound was 
closed and the tube remained in four days The patient recovered Garre 3 
reported a similar case in 1898, and a year later another case which he did 
in two stages First, he did a gastrostomy to improve the general condition 
of the patient, and in a second operation he resected 9 cm of the oesophagus 
for carcinoma 16 cm below the incisor teeth He buried the lower end of 
the upper segment m the wall of the thorax, closed the upper end of the lower 
segment, and fed the patient through the gastrostomy opening The patient 
was well at the end of one year In the same year Sandelm reported a case 
in which he closed the oesophagus layer to layer after resecting a stricture 
in the cervical portion He inserted a tube to protect the sutures past the line 
of anastomosis and the patient recovered Similar successful cases have 
been reported by Narath and Braun, in which' the ends of the oesophagus 
after resection were closed layer to layer and a tube inserted to protect 
the sutures 

It is therefore seen that up until comparatively recently resection of the 
oesophagus has been attempted, at least in humans, only m its cervical portion 
With the advance of the surgery of the thorax and the introduction of 
various positive pressure apparatuses, surgeons have beeen able to attack the 
problems of oesophago-gastrostomy and resection of the thoracic oesophagus 
It was soon realized that, because of the numerous difficulties mentioned at 
the beginning of this article, a plastic operation was the procedure of choice 
in cases of resection This led Bircher, 4 m 1894, to attempt the construction 
of a skin tube which was united to the oesophagus in the neck and to the 
stomach at a gastrostomy opening The patient died of pulmonary embolism 
shortly after operation 

Wullstein, 8 in 1904, realizing the difficulty of anastomosing the stomach 
and the skm tube because the acid gastric juice may cause the line of anas- 
tomosis to break down, advised shunting off the stomach and duodenum and 
connecting the skm tube to the jejunum This method met with no success, but 
in 1907 Roux isolated a loop of jejunum, drew it up as far as the sternal notch 
by tunneling under the skm of the thorax, and anastomosed it with the cervical 
oesophagus above, and the stomach below This was tried in several cases, 
in all of which the isolated jejunal loop became gangrenous as a result of dis- 
turbance in its blood supply This led Herzen, 0 in 1908, to bring the jejunum 
through a slit in the transverse mesocolon and gastrocolic ligament in order to 
avoid twisting the mesentery which causes constriction of its vessels and 
results in necrosis of the jejunum The patient recovered These obser- 
vations caused Lexer, 11 in 1911, in a case of carcinoma of the oesophagus 
to do a combination of the Roux and Wullstein methods At the first opera- 
tion he performed a Y-shaped anastomosis of the stomach and jejunum At 
a second operation he created a skin tube, did an cesophagostomy and united 
the skin tube with the upper end of the oesophagus and the jejunum The 
patient recovered 
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Stieda, 10 1913, in a case of impermeable stricture following erosion of 
the oesophagus due to swallowing HjSOj, carried out the following procedure 
with success First operation — gastrostomy Six months later he constructed 
a skm tube by making two incisions 3 cm apart, parallel to the sternum and 
slightly to the left of the midline These began at the level of the left clavicle 
and extended to the xiphoid The edges of this strip were then dissected up 
just a little and then sewed together, forming a tube There resulted, of 
course, an area, where the skm flaps had been taken, not covered by sknn This 
was remedied by mobilizing the outer edges of the defect and sewing them 
together over the skin tube, thus covering the defect and the tube with skm 
The lumen of this skm tube was maintained by the daily passage of bougies 
This method of instrumentation is preferable to the insertion of an indwelling 
rubber tube, which was done m one case, and resulted m pressure necrosis 
of the skin tube One year later he made an oesophagus fistula, and five 
months following this he united the skm tube to the stomach and oesophagus 
The union of the oesophagus fistula to skm tube was made by taking a skm 
flap from the left side of the neck, cutting toward the midline in such a 
manner that the sides of the skm could be sutured to the skm tube and 
oesophagus respectively He then skin-grafted the defect in the neck Three 
weeks later the patient could swallow foods without difficulty and was dis- 
charged from the hospital m excellent condition 

Another method attempted at about this time by Hirsch, 10 Jianu 1 * and 
Roepke 1B was the use of the stomach wall in the formation of a tube, which 
was then pulled up under the skm of the thorax Hirsch, using cadavers 
and dogs, made a tube by isolating a longitudinal section from the anterior 
wall of the stomach, sewing the edges together, at the same time closing the 
defect m the stomach This was unsatisfactory because the tube could not be 
made sufficiently long and the stomach was left too small following the 
removal of such a large portion of its wall Jianu then advocated isolating 
a segment along the greater curvature of the stomach and Roepke did this 
successfully in one case which he reports His method of procedure, as de- 
scribed by Myer, was as follows A midline incision was made from the 
xiphoid to the umbilicus The greater omentum was tied off and divided 
close to the stomach as far as the point where the left gastro-epiploic artery 
turns on the stomach The right inferior gastro-epiploic artery was divided 
two inches from the pylorus Mattress sutures through the entire thickness 
of both walls of the stomach were placed iy 2 inches distant from and parallel 
to the greater curvature of the stomach An intestinal clamp was placed 
along the suture line or immediately above it, and the stomach divided between 
the clamp and the layer of mattress sutures The mattress sutures were then 
tied and a continuous suture was begun at the duodenal end of the cut and 
continued out to the end of the isolated portion of the greater curvature, thus 
converting it into a tube 25 cm long, which was brought out of the abdominal 
incision and could be drawn up under the skin of the thorax as far as the 
cartilage of the third rib The end of the tube was then opened and fastened 
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to the skin wound Myer 17 points out that since the vessels of the tube run 
in a horizontal direction, fascia necrosis will occur if they are constricted by 
sutures through the seromuscular coat Therefore, it is important to engage 
only the submucosa in the stitch where the tube is anchored to the skin wound 
This may be done stripping back the seromuscular coat Myer also shows 
that m drawing the tube up under the skin, it is better to have it run subcu- 
taneously than submuscularly, because if infection should occur, it could be 
combated more readily 

At a second operation thoracotomy was done and a skin tube made to 
connect the subcutaneous stomach tube and the oral end of the oesophagus 
It is obvious that if the oral end of the oesophagus is long enough to reach the 
stomach tube, no skin plastic need be done, and also if the resection is 
between the aortic arch and the cardia, the stomach tube can be brought up 
intrathoracically and united to the oesophagus 

Von Hacker 18 reports a case of resection of a stricture m a thirteen-year- 
old girl, in which he brought the transverse colon instead of the jejunum up 
under the skin, and got a perfect result The child has no difficulty swallow- 
ing and eats almost any solid food There is, however, no apparent advan- 
tage m using the transverse colon instead of the jejunum if care is taken to 
avoid twisting the mesentery of the jejunum, thus causing constriction 
of its vessels 

In another case he used the jejunum in a similar manner, but only a very 
short loop He made a skin tube extending from the clavicle to the gastros- 
tomy opening and used only a very short loop of jejunum to interpose between 
the stomach and skm tube in order to prevent the formation of a fistula, which 
has been shown by Blauel 21 to occur almost invariably if anastomosis of 
skm tube and stomach is attempted, due to the action of the gastric juice 
This case also had a complete recovery He (Blauel) reports three cases, one 
of which died of empyema, one developed a fistula at the junction of the skm 
tube and intestine, and one got well 

One of the most brilliant successes is in a case reported recently by 
Madlener , 24 who advises that oesophagostomy and the formation of the 
skm tube be done in one sitting except when the freeing of the oesophagus 
is difficult, and this is rarely the case In his case an incision was first made 
parallel to and at the level of the lower edge of the left clavicle, a little to 
the left of the midline The advantage of this incision was that through it 
the oesophagus below the first tracheal ring and in the upper part of the 
mediastinum could be exposed, and because the lower skm edge of the incision 
is transverse, it could be used as the upper end of the skin tube Then two 
parallel incisions were made, beginning at each end of the first transverse 
incision, a rectangular piece of skm isolated, and a tube made by sewing 
the two lateral edges together The oesophagus was then isolated, divided 
transversely, and the oral end brought to the surface Madlener says the 
transverse division is preferable because there is a better possibility of healing 
between it and the skm tube than there is \\ hen it is incised longitudinally, as 
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has been the custom formerly The skin tube and oral end of the oesophagus 
were then united and a gastrostomy done 

The defect which was the result of the skin tube formation \\ as corrected 
by making two lateral incisions io cm long in the infra- and supraclavicular 
fossa, the skin mobilized and brought over the skin tube, thus covering the 
first defect but leaving two defects m the clavicular fossae These, however, 
were readily covered over by Thiersch grafts The object of these two lateral 
cuts is that it allows the skin edges to be closed over the skin tube without 
tension and minimizes the possibility of breaking down of the wound Two 
weeks later the patient was released, but daily bougies 12 mm in diameter 
were passed to prevent occlusion or stricture of the tube One month after 
the first operation the patient reentered the hospital During this time he 
had fed himself through the gastrostomy wound The wounds of the pre- 
vious operations had practically healed 

Second OpeiaUon Provisional Closing of the Gastric Fistula — The 
jejunum is cut across 10-12 cm below the duodeno-jejunal junction, the oral 
end clamped and filled with gauze The mesentery of the aboral end was 
ligated and divided close to the root of its vessels so that 17 to 18 cm of 
jejunum was freed, leaving enough for adequate blood supply to the isolated 
loop This loop was brought through an incision in the gastrocolic ligament 
and the transverse mesocolon up to the surface, being careful to avoid twist- 
ing of the mesentery At this point, by means of an incision through the 
skin of the thorax, a subcutaneous skin tunnel was made through which the 
freed end of the jejunum was brought This tunnel is about 5 cm long 
The skin tube and jejunum were then united by means of skin flaps 

Now follows the lateral anastomosis of the oral end of the divided jejunum 
with the most convenient point in the distal segment Thus, there is a 
Y-shaped anastomosis of the jejunum with the open end extending out of the 
abdomen The jejunum is then divided just above the place where the lateral 
anastomosis was done and the aboral end of the isolated loop anastomosed 
with the stomach Healing occurred without reaction and the union of the 
skin tube and jejunum was per pnmam 

Two weeks after second operation the entire wound had healed and an 
11-mm bougie could be inserted easily into the stomach from the mouth 
This was done frequently, as stricture is very liable to occur at the junction 
of the skin tube and oesophagus or skin tube and intestine 

Madlener reports that three and a half months after the beginning of the 
oesophagus-plastic the patient could eat solid food, without even drinking 
water afterwards, and when he swallows, one can see the distention of the 
skill tube and peristalsis of the intestinal tube, and that no difficulty is 
experienced getting food into the stomach, as the force exerted by the muscles 
of deglutition is sufficient to give the food momentum enough to reach the 
intestinal tube 

With the X-ray it was demonstrated that the bo) could eat 510 cc 
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barium mush m two minutes First plate in fifteen seconds, second in 
two minutes 

The lower end of the intestinal tube was seen lying horizontally at the 



lesser curvature of the stomach The only discomfort experienced by the 
patient was gaseous eructations which occur after meals 

Analysis of the results of the foregoing cases shows that the procedure 
of choice m cases of stricture and carcinoma depends on several factors 
The first and most important consideration is the location of the lesion, 
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and secondly, the amount to be resected If the lesion is located in the cervical 
region, and only i or 2 cm of the oesophagus is to be resected, eg , for 
stricture, it is possible to anastomose the ends When this is done Lapeyre 10 
has demonstrated on dogs that it is essential to place the sutures in such a 
manner that they he perpendicular to the longitudinal muscle fibres , otherw isc, 
they will pull out and result in leakage His method is illustrated in the 
accompanying illustration Following the operation, bougies should be 
passed daily to prevent stricture at the point of anastomosis 

If, however, approximation of the ends is impossible after resection, one 
of several procedures may be chosen First, both ends of the oesophagus 
may be closed after resection, and the patient nourished through a gastros- 
tomy opening Secondly, an oesophageal fistula may be made by bringing 



Fig 3 — Shows sutures placed perpendicular to the external longitudinal muscle layer 


the aboral end out and suturing it to the skm Thirdly, by means of a skin 
flap a tube may be made to supply the defect The first of these three 
methods is the least desirable from the standpoint of the functional result, 
but is the simplest The second gives a slightly better functional result and 
makes the patient more comfortable, but there is more danger of peri- 
oesophageal infection, due to leakage around the wound The third method 
gives the best end result of all, if it is successful, because the patient is able 
to chew his food and swallow it If the lesion is in the thorax, a plastic 
operation is the procedure of choice, except when the portion to be resected 
is at the cardia and it is possible to do an cesophagogastrostomy and supply 
the defect by the formation of a tube made from the greater curvature of the 
stomach by the Jianu-Roepke method described above 

When the plastic operation is to be done, it should be performed in several 
stages, the procedure at each stage being more or less arbitrary One maj 
do as Madlener did, 1 c 
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First operation (i) Formation of skm tube, (2) oesophageal fistula in 
the neck with its union to the upper end of the skin tube , (3) gastrostomy 
Second operation (1) Y-anastomosis of jejunum, (2) union of lower 
end of skm tube and isolated jejunal loop, anastomosis of jejunal loop 
and stomach 

Or, which might be more advisable, one may at the first operation isolate 
a loop of jejunum by a Y-shaped anastomosis, bring it out through the abdom- 
inal wound and draw it up under the skm of the thorax a short distance, sutur- 
ing it there Then anastomose the oral end of the freed loop of jejunum and 
the stomach by closing the end of the jejunum with a purse-strmg suture, and 
uniting the jejunal loop and the stomach as m a gastroenterostomy The 
advantage of doing this is that it completes the abdominal work except for the 



Fig 4 — Constructing a skin tube to connect oesophagus and jejunal segments 

subsequent closure of the gastrostomy opening Another advantage of this 
is that by doing a gastrostomy at the first operation, the patient can be nour- 
ished through it and be made better able to withstand the subsequent opera- 
tions This is often of importance as the patients are frequently in a very 
undernourished condition as the result of the oesophageal obstruction 

At a second operation the skin tube is constructed, an oesophageal fistula 
made and the skin tube united to the oesophagus above and the jejunal opening 
below The construction of the skm tube is as follows 

Two parallel incisions are made about 8 cm apart, beginning at the level 
of the clavicle and extending to the point where the jejunum opens on the 
surface These incisions are a little to the left of the midline and are jointed 
to each other by incisions between their upper and lower ends The lateral 
edge of the inner incision and the medial edge of the lateral incision are then 
dissected up and sewed together to form a tube To cover the resulting defect, 
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the other two edges are drawn over the tube, the result being that the skin 
tube is subcutaneously placed 

Following this, bougies should be passed daily to prevent stricture until 
the wounds have healed and the newly-made tract can be used Then a 
thoracotomy is done, the lesion resected, closing the cut ends of the oesophagus 
by inverting them with purse-string sutures At the same time, the gastros- 
tomy opening may or may not be closed, depending on whether the new tract 
for the passage of food is healed completely 

The following table is an analysis of twenty-five cases reported since 1871 


Name Date 

Billroth 1871 

Czerny 1877 

Von Bergman 1883 

Novaro 1883 

Braun 1891 

Bircher 1894 

Czerny 1895 

Rehn 1897 

Rehn 1897 

Garre 1897 

Garre 1898 

Sandelm 1899 

Schalita 1902 

Wullstem 1904 

Gluck 1905 

Bircher 1907 

Roux 1907 

Herzen 1908 

Fragenheim 1910 

Lexer 19x1 

Myer 1912 

Stieda 1913 

Von Hacker 1919 

Nicolaysen 1919 

Madlener 1920 
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Remarks 

Cervical fistula made 
Case followed fne months 
Mediastmitis, pericarditis, 
pleurisy, pneumonia 
Seen in seven weeeks after 
operation 

Attempted skin tube forma- 
tion Patient died at 
operation 

Cervical fistula 
Operation not completed 
Skin plastic in neck 
Case followed one year 

Cervical fistula 
Skin plastic plus jejunal 
loop 

Skin-tube method 
Attempted skin tube Pa- 
tient died before comple- 
tion 

Gangrene jejunal loop 
Gangrene jejunal loop 
Skin plastic plus jejuna! 
loop 

Modified Roux 
Jianu-Roepke method 
Skin plastic * 

Skm plastic Case fol- 
lowed four 3 ears 
Jianu-Roepke method 
Skin plastic 


Analysis of the above twenty-five cases collected from the literature 
show s fourteen cases with the lesion m the cervical region and eleven in the 
thorax Of the fourteen cases in the neck, resection was carried out and in 
six with one death 
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Among the eleven cases with the lesion in the thorax, there are four 
deaths reported, but it is significant m the last five cases (Madlener, Nocolay- 
sen , 23 Lexer, Fragenheim 12 ) there is no mortality, the four deaths occurring 
in the first six cases, two of these being operated on over fifteen years ago 
In these last four cases the skm tube was used in all except one, in which 
the Jianu-Roepke method was employed In none of these cases, however, 
is any attempt made to resect the oesophagus 

This, of course, is not necessary if the operation is done for stricture, 
but in case of carcinoma it would be necessary to resect a portion if a cure 
is to be hoped for 

According to these statistics therefore the skm-tube method is one which 
has been done with excellent results in the last ten years and should be the 
method employed in case of carcinoma and stricture of the oesophagus, when 
cure by dilatation with bougies is not possible 
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OBSERVATIONS UPON THE SURGERY OF THE LUNG 

By Samtjel Lloyd, M D. 
or New York, N Y 

In looking over the literature of the surgery of the lung since the publi- 
cation of my first paper on Empyema in the Annals or Surgery, 1907, 45, 
373, I have been impressed with the fact that some of the principles I 
then advanced and which I hoped would be generally accepted and utilized, 
have been ignored or overlooked by many medical men It is in the hope 
that surgeons generally will give these facts further consideration, and by 
applying them prove their efficacy and their limitations, that I am presenting 
this paper The great deterrent to operative work on the lung has been 
the fear on the part of the internist as well as the surgeon, of the pneumo- 
thorax and the collapse of the lung To this must be added mediastinal 
flutter It was this fear that led to the use of the negative and positive 
pressure apparatus to enable the operator to maintain the lung in expansion 
during the progress of his operative manipulations 

The first question then is How dangerous is pneumothorax per sc? 

Artificial pneumothorax has now been practiced for a number of years 
with the definite purpose of collapsing the lung and putting it either tem- 
porarily or permanently out of business The unsatisfactory results of this 
procedure have been due to the simple reason that it does not set up an 
inflammatory pleuntis and consequently does not provide against a re- 
expansion of the lung by causing adhesions between the collapsed lung and 
the chest wall, so that as the gas is absorbed the lung again expands and the 
relief is found to be only transitory If when these injections into the closed 
pleural cavity are made we could only devise some method of exciting 
adhesions between the pleurae of the collapsed lung and the parietes, we should 
attain our object and secure the permanent removal of the lung from its usual 
functional activity, and obtain the rest necessary for the cure of the tuber- 
culous focus 

The failure of tins method to offer a permanent compression of the lung 
has led to the operation of removing the chest wall down to the pleura and 
filling the cavity with a portion of the scapula, fat, depressed skin flap, or a 
transplant of the pectorales major and minor This is nothing more than a 
modified Estlander’s operation, and has as yet not been performed often 
enough nor have the cases been watched long enough to give definite infor- 
mation of its efficacy 

In our operative work, we have the same result when pneumothorax 
occurs, provided the operation is sterile, as we have when we inject gas 
into the pleural cavity The air is gradually absorbed, the lung expands, 
and resumes its normal functional activit). After sterile stab or gunshot 
w'ounds which have been hermetically sealed, the same result obtains, pro- 
vided there is no effusion of serum or of blood, and the patient makes an 
uninterrupted and complete recover}’’ 
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A very different picture presents itself if the pneumothorax is caused 
by an escape of air from an opening in the lung itself into the closed pleural 
cavity Here we have a constantly increasing pressure of air in the closed 
space with a consequent compression of the lung, the displacement of the 
mediastinum and the heart to the opposite side, causing marked circulatory 
and respiratory symptoms In these cases the indications are clear An 
incision m the chest wall should be made immediately, and if no other com- 
plications are present, particularly hemorrhage, the insertion of a tube of 
just sufficient calibre to allow the escape of the air, will at once relieve the 
pressure, enable the injured lung to expand, and m all probability the pul- 
monary wound will close of itself without further operative interference 
As soon as the pulmonary wound has closed the drainage tube may 
be withdrawn 

At the present time, extra-pleural thoracoplasty is employed most fre- 
quently of all the open operations for bronchiectasis and pulmonary tuber- 
culosis This method has the advantage over the compression of the lungs 
by gas injections into the closed pleural cavity of producing a permanent 
compression of the lung It has the disadvantage of an increased mortality, 
as well as the putting of the lung out of function permanently Some sur- 
geons feel that this operation should be reserved for the tuberculous cases 
only, while the bronchiectases should be treated by incision and drainage 
or by lobectomy It is more than probable that with increased experience 
the tendency of the thoracic surgeon will be to adopt the latter method, 
because this permits the remaining portion bf the lung to resume its normal 
function, an important consideration in all cases Judgment and experience 
will have to determine the procedure in each individual case So far as I 
have been able to determine by studying the literature and examining some 
of the cases which have been subjected to the operation of extra-pleural 
compression for bronchiectases, while they may show improvement, and the 
amount of expectoration may be diminished, they are not cured and are liable 
to a return of their symptoms from time to time 

This operation may be performed under local ansesthesia by a series of 
nerve blockings on the twelve thoracic nerves of the affected side The best 
place to make the puncture is over the articulation of the rib, with the trans- 
verse process of the vertebra, deflecting the needle as soon as it comes in 
contact with the bone — first, to the space above the rib line, and second, to 
that below Eight to ten cubic centimetres of novocain thrown into each of 
these spaces ordinarily suffices to produce a complete nerve blocking, making 
it possible to resect a considerable portion of the chest wall without discom- 
fort to the patrent At least fifteen, and preferably twenty minutes from the 
injection of the anesthetic should be allowed to elapse before the operation is 
begun This is definitely the point of selection when we remember that “ at 
first each intercostal nerve lies near the head of the rib below the inter- 
costal artery and directly covered by the costal pleura and the endothoracic 
fascia " We must also remember that the twelfth nerve comes through the 
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intervertebral foramen between the twelfth dorsal and first lumbar vertebra 

One must determine at the time of the operation whether the patient’s 
condition will allow of a complete excision of all of the ribs and a compression 
of the whole lung, or whether for safety’s sake the operation must be 
performed in stages If a complete operation cannot be performed, it is 
generally considered preferable to take the lower ribs first, so as to compress 
the lower lobe, in order to avoid the possibility of the drainage from the 
cavities being drawn down into the more dependent portions of the lung and 
producing serious symptoms In the cases of large cavities, the operation 
under local anaesthesia has the distinct advantage that the patient, being 
conscious, is able to cough and expectorate any secretion that may be pressed 
out of the cavities during the operative procedure In case the patient is 
able to stand the complete operation at a single sitting, the Schede operation 
is the better, and the incision for the operation gives by far the best approach 
to the chest wall 

It has been claimed that sixty-six per cent of cases operated upon for 
tuberculous cavities by this method in the hands of foreign surgeons have 
been successful While I am not confident that these statistics have been 
sufficiently well collated to be of great practical value, I am convinced that 
the position that I took more than twenty years ago is correct and that cases 
of single tuberculous cavities in one lung will be benefited if operated upon 

Our experience during the war demonstrated rather forcibly the fact 
that pneumothorax caused by a wound m the chest wall was not a condition 
to be dreaded by the surgeon I think the great majority of us who had 
the opportunity of seeing these cases on the other side will remember numer- 
ous incidents where patients were brought into the hospital even with large 
mutilating wounds that produced little or no disturbance of respiration or 
circulation It is true, the lung on the injured side was collapsed, but how 
frequently was it possible for us, when the symptoms were caused by a 
machme-gun bullet and the wound w r as sterile, to close these w ounds and see 
the patient progress to a complete recovery 

Many surgeons have recognized the fact that there was no immediate 
danger from the pneumothorax when operating on the pleural cavity It 
seems strange that physicians generally should have such a dread of pneumo- 
thorax as they do In the surgical history of the Civil War, u, 540, chest 
wmunds ware recorded, and yet complications due to the pneumothorax w ere 
recorded in less than half a dozen John B Murphy, m an address on “ Sur- 
gery of the Lung,” delivered at the Forty-ninth Annual Meeting of the 
American Medical Association, held at Denver, Colorado, in 1898, said 
“ That there is little shock or discomfort produced by the admission of air 
into the pleural cavity, has been shown by numerous accidents to the chest, 
experiments and operations, extending from the time of Hippocrates to the 
present day* ” With all of our experience m experimental, operative and 
accidental opening of the pleural cavity r we should have overcome the dread 
of pneumothorax by this time, and yet we find that tins dread is the greatest 
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deterrent to the reference of Jung cases to the surgeon for operation 

Many years ago while experimenting on animals, I was able to demon- 
strate this conclusively, and since that time I have never hesitated to open 
the chest cavity freely m order to perform any necessary surgical operation 
The recognition of this fact has enabled me on several occasions to remove 
cancers of the breast which were attached to the nbs and even invaded the 
pleura — in several instances removing the whole of the anterior portion of 
four ribs, including the chest wall and pleura, and closing the wound by a 
large pediculated abdominal flap, m one instance I not only removed four 
ribs with the parietal pleura, but also two cancerous nodules in the lower lobe 
of the lung, doing a partial lobectomy Two weeks later I removed the supra- 
clavicular glands in this same patient, and she lived for two years after 
the operation This operation was done some years ago 

The question of mediastinal flutter must be considered in this connection 
Murphy recognized tins, and it seems to me that it is wise in this connection to 
quote rather freely from what he said “ The most pronounced and dangerous 
manifestation observed in my experiments was when a medium-sized opening 
(two inches in length) was made in an intercostal space and the air allowed 
to pass in and out with some opposition The lung on the open side gradually 
contracted to the lnlum the mediastinal septum and contents flapped to and 
fro in respiration, like a sail during a lull , when the dog inhaled, the medias- 
tinal septum concaved greatly to the uninjured side, when he exhaled, it 
convexed to the opposite side The chest ceased to be a cylinder for the 
piston — the diaphragm in the respiratory act The mediastinal septum be- 
came a second diaphragm which contracted and destroyed the aspirating or 
piston power of the true diaphragm With this motion of the septum, there 
was comparatively no exchange of air m the lung, there was merely a varia- 
tion in the shape of the lungs , the septum soon became emphysematous and 
ruptured The dogs m this experiment had rapid, panting respiration, which 
shortly ceased The respiration could be easily restored by placing the 
hand over the opening in the chest wall with the diaphragm, either concave 
or convex By keeping the hand in position for a few minutes, the cyanosis 
would disappear and the animal reacted to his normal condition, proving that 
it was not the displacement of the mediastinal organs to right or left, not the 
diminution m the respiratory area, but the absence of secure pressure which 
forced the air out of the lung on the healthy side in expiration and aspirated 
it m inspiration 

“I am convinced that the dyspnoea following opening of the pleural cavity 
is due to the vibration of the mediastinal septum and contents, destroying 
the piston action of the diaphragm In support of this theory, I wish to 
call attention to the methods of relief reported by different operators in 
cases of dyspnoea following opening of the pleura in surgical operations 
on the lung or pleura The operators closed the opening regardless of the 
condition of the lung, as far as contraction and expansion were concerned, 
still the patients were relieved Delagemere filled a pleural cavity with 
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water to prevent djspncea after he had resected the rib and removed a very 
large quantity of pus from the cavity It can be seen from this case that the 
respiratory area was not increased, the quantity of blood in or out of the lung 
was not changed, and the pneumogastnc filaments w ere not interfered w ith, 
but the chest cylinder was rendered complete by the immobilization of the 
mediastinal septum Covering the opening in the chest w ith gutta percha 
to prevent the intake and egress of air would have accomplished the same 
result When a drainage tube has been inserted into the pleura and d> spncea 
occurs, the occlusion of the tube relieves it I found that by placing a forceps 
on the collapsed lung and drawing it into the opening the dyspnoea was imme- 
diately relieved and respiratory movements were at once resumed Forceps 
placed on the hilum of the lung, immobilizing the septum, had the same effect 
I also noted that if the lobe were secured in the aperture and only partially 
filled it, it did not take part m the respiration, but the dog w as reliev ed, due, 
I believe, to the steadying of the mediastinal septum The plugging of the 
trap-door orifice with the lobe, or suturing it to the margin, was the best 
method for the relief of the dyspnoea Carl Baj er, w hen operating in a case, 
drew r up the collapsed lung and sutured it to the margin of the w ound , the 
symptoms of dyspnoea and collapse disappeared and this portion of the lung 
filled and emptied in respiration ” 

Some operators, m doing lobectomy, have left a long suture attached to 
the stump, coming out through the wound in the chest w all, so that in case 
of the mediastinal flutter traction on the diseased lung could be made and 
the condition relieved Undoubtedly in this condition there is a lack of 
proper filling of the healthy lung on its side of the mediastinum If the 
anaesthetist at the time of the operation is provided with an intratracheal 
catheter which can be quickly inserted into the trachea and attached to a 
rubber bulb, the collapse of the lung can be quickly overcome by pumping in 
air, expanding the lung until it provides sufficient pressure against the 
mediastinum to overcome this condition 

The great majority of the operations on the lung can be done without 
excision of the ribs Lihenthal and Tuffier have both improvised rib dilators 
m order to increase the space betw een the nbs during the operative manipu- 
lations In these cases a single incision, running around the chest wall, 
separating the intercostal muscles at about the seventh or eighth rib, and 
extending from the costal margin to the vertebral articulation, will usually 
give an abundance of room, and provide agains^the retraction of the chest 
which necessarily results from a rib resection Through this incision, it is 
possible to close an open bronchus, to arrest a hemorrhage, or even to per- 
form a lobectomy In case a nb dilator is not available, I have found that 
it was possible to dilate the ribs sufficiently by manual stretching and main- 
tain them m that position b} means of a pair of abdominal retractors This 
is not so convenient as the nb dilators, and requires two extra assistants, 
but it answers the purpose w hen the dilators are not available 
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The anaesthetic, m all lung surgery, is an important desideratum Wher- 
ever possible, I prefer to operate under local anaesthesia Where this is 
impossible gas and oxygen, and finally, if necessary, ether I am convinced 
that one of the important considerations is to leave the lung after every opera- 
tion in a condition where its full expansion may be attained at the earliest 
possible moment The ideal lung surgery is to provide for a filling up of the 
pleural cavity by its normal viscus, rather than by dropping down the chest 
wall to close the cavity We must therefore provide against extensive 
effusions, hsemothorax, or long-continued pneumothorax Our experience 
in France led us to the conclusion that in traumatisms of the chest-wall open- 
ing the pleural cavities, it was wise to close the openings m the chest at the 
earliest possible moment, and I can see no reason why these conclusions 
should not apply quite as well m civil as in military surgery 

In my article on empyema referred to earlier m this paper, I spoke of the 
possibility of expanding the lung, even with the chest cavity wide open I 
have used this method so extensively that I am thoroughly convinced of its 
efficacy It is true that the lung collapses when there is an opening in the 
chest wall larger than the diameter of the main bronchus It will remain 
collapsed so long as the patient remains m complete anaesthesia If, on the 
other hand, the anaesthetic is stopped, and the reflexes are allowed to reassert 
themselves, irritation of the pleura causes coughing, and each time that the 
patient coughs the collapsed lung dilates In other words, m the effort of 
coughing, the air not escaping through the glottis from the healthy lung is 
forced over into the collapsed lung, and by this means the lung can be 
expanded to such an extent that it will actually protrude through the wound 
in the chest It is my habit, when operating on the chest, to make sure 
tnat this expansion of the lung takes place before I close the chest incision 

If the points that I have hinted at in this paper are observed, it is evident 
that there is no longer any reason why we should not remove tumors of the 
chest wall involving the pleura, or tumors of the lung itself There can 
also be no question that abscesses of the lung and the cavities resulting 
from bronchiectasis should be attacked and drained Foreign bodies may 
be readily removed, but, on the other hand, one would not advocate the 
removal of a foreign body through the lung that could be reached by means 
of the bronchoscope 

Lobectomy has now been performed so frequently that it too must be 
regarded as an established operation The question of the after treatment 
of these wounds is important In all sterile cases, I believe the wound should 
be closed completely It is true that in a number of instances we will have 
a very considerable pleuritic effusion, but this may be withdrawn by means of 
tlie aspirating syringe, if necessary In the abscess cases and the infected 
cases generally, drainage of course is essential Frequently it is found 
preferable to attach the viscera to the parietal pleura at the point of the 
opening into the abscess cavity, and if a bronchus is open at this point it 
•may be closed at a later operation The openings into the bronchi are some- 
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times difficult to close An occluding suture will sometimes suffice In other 
cases it is essential to do a partial lobectomy In the lobectomies, I prefer 
the direct suture method, using a mattress stitch, to the use of the Paquelm 
cautery In two of the cases where I employed a Paquehn, the eschar dropped 
off and caused pleuritic trouble In cases of hemorrhage of the lung, the indi- 
cations now are distinctly for an opening of the chest and a direct closure of 
the bleeding point This is particularly true if the hemorrhage is of any 
consideiable amount, as the larger vessels in the lung are not controlled 
by the collapse of the organ 

It is not purposed m this paper to go into the question of empyema, 
and yet I feel that it would not be complete without a word on this subject 
I feel very strongly that we should not have to deal m the future with the 
chronic empyemas which formerly called for the Estlander and Schede 
operations, the Fowler-Delorme decortication, the Ransohof gridiron opera- 
tion, and my own suggestion with regard to the relief of the adhesions I 
note m the recent literature a good deal of difference of opinion in regard 
to when an empyema should be operated upon and yet I cannot help feeling 
that the profession should be more m accord in regard to this subject than 
it seems to be When one considers that an effusion of fluid in the pleural 
cavity compresses the lung and decreases the aerated surface in proportion 
to the amount of compression, and that the pleural surfaces become adherent 
so that the expansion of the lung on the withdrawal or absorption of the fluid 
becomes impossible, it seems rational at least to urge that operation should 
be done early enough to prevent this condition I believe that all effusions 
which do not show a tendency to decrease, and where the X-ray shows a 
distinct compression of the lung itself, should be aspirated The aspirated 
fluid should be examined, and a careful record made of the bacteriological 
findings It is a well-known fact that in the pneumococcus cases, aspiration 
of even a moderate amount of fluid is often sufficient to provide for a rapid 
absorption By means of the X-ray one may determine whether the lung 
expands after the withdrawal of the fluid Should the fluid reaccumulate, a 
second operation should be done, and again the position of the lung deter- 
mined Recent adhesions yield readily and allow of a very considerable and 
finally even a complete expansion If neglected they become very firm, bind 
the lung m its abnormal position, and make it impossible for it to expand 
under any normal respiratory processes Moschowitz has contended that 
almost, if not all, of the cases of empyema are due to the rupture of lung 
abscesses My experience proves that this is true in the great majority 
of cases It is frequently quite possible to make out at the time of operation 
the point of rupture The important point to determine, if possible, is when 
the patient has sufficiently recovered from the pneumonic process to render 
operative procedure safe On the other hand, I have operated a number 
of times and found definite areas of pneumonia, and yet the patient has made 
a perfectly satisfactory recovery But there can be no question that the 
mortality from empyema is very much greater in those cases that are oper- 
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ated upon during the progress of pneumonia than after the resolution 
is complete 

I wish that medical men would aspirate more frequently and more com- 
pletely than they do, so that the lung might be relieved from the compression 
of the effusion I believe this will render the operation for empyema much 
simpler and the recovery more complete An empyema having become an 
established fact, operation is essential If it is of recent origin, simple 
incision through the intercostal space in the most dependent position possible, 
about the eighth interspace m the posterior axillary line, should be practiced 
This can be done readily under local anaesthesia and a drainage tube inserted 
If this is not sufficient to allow the lung to expand and the effusion to dis- 
appear, it will be necessary to do the more radical operation, and in this 
case the original incision should be enlarged between the ribs, the ribs 
separated, and the adhesions broken up or incised until the lung can be made 
to expand and fill the pleural cavity If the separation of the adhesions is 
not sufficient, and the lung still remains collapsed, decortication should be 
resorted to 

Briefly, we may summarize the present indications for operations on the 
lung as folows 

First For tuberculous cavities where gas injections into the pleural cavity, 
either because of too rapid absorption of the gas or because adhesions pre- 
vented the collapse of the lung, extra-pleural thoracotomy should be per- 
formed This may be completed or m stages, depending upon the condition 
of the patient 

Second For bronchiectasis, extra-pleural thoracotomy may be performed, 
although incision and drainage or lobectomy offer a better chance of a 
radical cure 

Third For foreign bodies which cannot be removed by bronchoscopy, 
thoracotomy, with direct removal by incision through the lung, would be 
the method of choice 

Fourth For hemorrhage with increasing hsemothorax, compression of the 
lung and displacement of the heart and mediastinum, thoracotomy with suture 
of the bleeding point is indicated 

Fifth For abscess, thoracotomy and drainage of the abscess, attaching 
the pulmonary pleura about the opening of the lung to the parietal pleura 
m order to effect direct drainage, will give the best results 

Sixth For tumors of the chest wall, including the ribs and pleurae, com- 
plete removal with a pediculated skm flap from the abdomen has been 
successful 

Seventh For tumors of the lung, thoracotomy and direct excision by par- 
tial or complete lobectomy offers the only chance of curing the patient 

Eighth For empyema, early and frequent aspiration, followed, if neces- 
sary, by intercostal incision and drainage 

If these methods are not efficacious, one of the radical operations should 
be performed 
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GANGRENE OF AN EXTREMITY AS A COMPLICATION 

OF PNEUMONIA 

By Walter D Wise, M D 

AND 

Erwin E Mayer, M D 

or Baltimore, Md 

Case Report — R W , female, aged seven, is one of four children, 
all of whom are healthy and sturdy The family history is negative. 
The patient had “pneumonia” at two years of age and again at five 
years and at six had whooping cough Otherwise she has always been 
well and strong 

On February 12, 1921, she was seen by one of us (E E M ) at seven 
o’clock m the evening At this time she had a temperature of 105°, 
pulse 146 and respirations forty and appeared very ill She was semi- 
delirious, restless and tossing about Her cheeks were flushed, alaanasi 
dilating with each respiratory movement, she was dyspnoeic, somewhat 
cyanotic and the usual picture of a pneumonia Examination of her 
chest revealed a consolidation of the lower lobe of the left lung Pre- 
vious to this, the child had been ill for four days, but had been treated 
by her parents The suggestion that the patient be moved to a hospital 
where better attention could be given, was not acceded to 

The following morning, the child seemed about the same, the lung 
condition was unchanged and the heart sounds, though fast, were clear 
and distinct She was seen in the afternoon and was in about the same 
condition At nine p m she was seen and appeared to be in crisis 
Stimulation was instituted and the patient carefully watched A few 
hours later she seemed better and the next morning had a normal 
temperature and appeared well over her attack From this time 
she was seen daily and continued tb improve, the convalescence 
seeming normal 

On February 17th, four days after the cnsis, the patient appeared to 
be doing nicely and no complications had occurred In the afternoon 
she suddenly developed an excruciating pam in the left leg, just above 
the knee When seen she had no elevation of temperature, the pulse 
was increased to 120 and there was nothing abnormal to be seen about 
the leg It was placed upon pillows with instructions for it to be kept 
quiet, as the possibility of a phlebitis was considered 

The following day the leg showed a rather startling condition It 
was discolored by large red and blue areas extending from the knee to 
and including the toes There was present a definite line above and 
below which a difference in temperature could be made out This line 
was at the junction of the middle and lower thirds of the femur The 
leg was decidedly colder than the other and no pulsation could be felt 
m the leg or foot Any movement or attempted movement was accom- 
panied by great pam and there seemed to be exquisite tenderness over 
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the whole thigh and leg The limb was surrounded by hot water bottles 
and elevated Early in the afternoon of the same day a consultation 
was held and it was decided to move the patient to the hospital She 
was taken to Mercy Hospital the day following The gangrene which 
was of the typical dry type rapidly became more marked and a line of 
demarcation formed just below the knee, there being an isolated area 
of gangrene over the patella The thigh was swollen and tender and 
no pulsation could be felt m the femoral artery 

The pulse rate began to increase and as the chest condition seemed 
reasonably safe, it was thought unwise to wait longer and amputation 
was performed February 23rd No constriction tests were made of the 
circulation and no tourniquet was used in the operation Temporary 
constriction was made by the hands of an assistant and amputation was 
done just below the middle of the thigh The skin bled fairly freely, 
the muscles were somewhat pale and the bone marrow decidedly pale, 
but it was decided to risk it at this level and the subsequent course 
showed that the structures were viable There were no thrombi in the 
vessels at the point of amputation and a dissection of both arteries and 
veins in the specimen showed none The blocking was apparently 
high in the femoral 

The patient’s further convalescence was without incident and she 
left the hospital March 18th m first-class condition At no time was 
there any evidence of an endocarditis or disease of any other blood- 
vessel, artery or vem, and no other diseased condition of any type 
was found 


Remarks 

A few years ago, thrombosis of a vem in an extremity as a complication 
of pneumonia was considered a rarity Da Costa recorded his first case m 
1894 and this seems to be the first reported Since then a large number have 
been described and there is quite a literature on the subject Arterial throm- 1 
bosis or embolism occurring in an extremity following a pneumonia seems to 
be extremely rare In fact, embolism of the arteries of the extremities from 
any cause other than endocarditis is very unusual In the cases of gangrene 
of an extremity reported as following pneumonia, it has not always been 
clear whether the condition has been a thrombosis or embolism Gibson, 
who reported three cases in 1903, and found no mention in the literature of 
others, thinks the conditioh an embolic one and that the emboli come from the 
fibrinous masses which are seen m the pulmonary capillaries and larger 
venules in the hepatized area Recently, I-Gine and Wmtemitz have shown 
that the capillaries in the consolidated lung are extensively plugged with 
fibrin This would seem to lend weight to Gibson’s theory of the manner 
of production 

The association of a pulmonary condition and an embolism or thrombosis 
of a peripheral blood-vessel, of course immediately arouses interest as to 
which is primary and whether the lung condition may not be an infarction 
This question is a pertinent one m cases where a phlebitis or an endocarditis 
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is present, but with an undiseased heart and a dear previous history a clear- 
cut pneumonia followed by an arterial embolism or thrombosis seems to be 
cause and effect 

It is easy to understand an embolus traveling from the lungs into the left 
aunde and ventricle out into the systemic arterial circulation, but difficult 
to imagine an arterial disease (other than endocarditis) giving nse to a pul- 
monary embolism, with the capillary sieve between 

A rather careful search of the literature for the past twenty-five years 
has revealed very few reports of cases of this condition Gibson reported 
three in the Annals of Surgery in 1903 Frazier, m Keen’s Surgery, men- 
tions but gives no details of two cases Osier states that he saw one 
case and mentions Kredel’s case of popliteal thrombosis and speaks of 
Seidelmann’s case of gangrene of fingers and thumbs of both hands He 
also mentions Hjelt’s case of embolism of the abdominal aorta and Al- 
drich’s case of embolism of the lenticulo-optic artery Dr Wm F Lock- 
wood (personal communication) relates a case of gangrene of the arm fol- 
lowing pneumonia Dr Mercur of Pittsburgh (personal communication) 
tells of a case similar to the one herewith reported, except there was 
a possibility of an endocarditis m his case 
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CENTRAL BONE ABSCESS* 

brodie’s abscess, chronic suppurative osteomyelitis 

By Clarence A McWilliams, MD 
of New York, N Y 

The recognition of central isolated bone abscesses has received scant atten- 
tion and reported cases are few in number The process is simple and its 
pathology well understood The mam difficulty seems to be in its differ- 
ential diagnosis It must be differentiated from bone cysts and tumors, 
syphilitic osteitis and periostitis, and bone tuberculosis When recog- 
nized and properly treated, its cure is certain The diagnosis is made by 
the long duration, periodicity, and characteristic symptoms of pain at 
night in association with the X-ray picture Too many of these abscesses 
are unrecognized and the patients are condemned to needless and pro- 
longed suffering 

Pathology — In its simplest form a Brodie abscess is a small, well local- 
ized, circumscribed, pyogenic abscess situated deeply in the medullary cavity 
or cancellous tissue of a long bone, without any external fistula or seques- 
tration, and it is characterized frequently by an extensive productive osteitis, 
often of many years’ standing 

There are two general locations for them, first, in cancellous bone, 
giving in the X-rays a central, translucent area (Fig 2), surrounded by 
dense bone, and a second variety, situated in the medullary cavity 
(Fig 1), evidenced in the X-rays by the presence of a uniform, diffuse 
swelling of the bone which looks like an exuberance of normal bone 
There is no resemblance to new growths In the medullary situation 
there may be no translucent area in the centre of the sclerosed bone ( e g. 3 
Fig 1), as we find in Brodie abscesses in cancellous tissue, or there may 
be such an area (Figs 3 and 4) The medullary cavity may be much 
diminished in diameter by the production of new bone on the endosteal 
surface while above and below the medullary cavity is entirely shut off 
from the remainder of the cavity by new bone Thus, nature limits the 
spread of the infection In the medullary abscess the pus is often slight 
in amount, and this, in association with the small destruction of bone 
about the abscess, together with the production of dense, surrounding 
new bone, may result in there being no translucent, central area evidenced in 
the rontgenogram (Fig 1) In the cancellous variety (Fig 2), on the 
other hand, the spongy bone becomes easily necrosed and there is a lique- 
faction of the necrosed particles, leaving behind a definite cavity seen in the 
rontgenogram There may be a single, small cavity or there may be several 
small cavities There may be large, solitary cavities (Fig 2), reaching the 
size of a pigeon’s egg or a hen’s egg These large, solitary cavities are usually 

* Read before the New York Surgical Society, May 11, 1921 
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found in the mataphvses There is no tendency to sequestration though the 
lesion extends over many years 

Complications — Infrequently a spontaneous fracture may occur in 
case the new bone formation is less than the bone destruction A sudden 
fall, or trauma, may wake up the latent virulency of the infection, or break 
the abscess capsule, so that a typical acute osteomyelitis may result 
Some of the misconceptions of the lesion are shown in these quotations 
Stewart’s Surgery, Edition of 1921, states that “ Brodie’s abscess is a 
tuberculous abscess near the epiphysial line of a long bone ” Keen’s 
Surgery, vol 1, page 285, says, “Tuberculous abscesses of the long bones 
nearly always occur in the epiphyses rather than the diaphyses, the head 
of the tibia being a favorite site (Brodie’s abscess) ” It is thought gen- 
erally that Brodie attributed these bone abscesses to tuberculosis, but 
there is not a suggestion in the appended quotations from Sir Benjamin 
that he thought this to be etiology There is as much truth in this obser- 
vation, probably, as there is in the equally fallacious statement that most 
ischiorectal fistulas are tuberculous Brodie’s abscess is caused by pyogenic 
organisms,' most frequently staphylococci 

To illustrate how incomplete the knowledge of even the X-rayist is, I 
quote from the latest X-ray book on “ Injuries and Diseases of Bones and 
Joints,” by Baetjer & Waters, Hoeber, 1921 All that they say of Brodie’s 
abscess on page 168 is this “ In a certain number of cases we shall find 
a single, punched-out area, definitely circumscribed, situated in the 
cancellous head of a bone about an inch from the joint Such a localized 
osteomyelitis we speak of as Brodie’s abscess The upper ends of the 
tibia and humerus seem to be the favorite locations for such conditions ” 
I was much interested in looking up Sir Benjamin Brodie’s account 
of his discovery of this lesion m his book, published in 1850, entitled, 

‘ Pathological and Surgical Observations on the Diseases of the Joints ” 
On page 288 he gives his account of how he discovered the lesion 

“ Occasionally chronic inflammation of the articular extremity of 
the tibia terminates 111 the formation of an abscess in the centre of a 
bone, but contiguous to the joint An abscess of this kind is attended 
with an extraordinary degree of suffering, such as not only would 
justify amputation, if there were no other means of obtaining' relief, 
but would induce the patient cheerfully to submit to operation 
Fortunately a less formidable mode of cure is within our reach My 
first knowledge of this disease was derived from the following case 
“ The patient was twenty-four years of age, and was first seen in 
October, 1824, who had had pains of excruciating character for 
twelve years All treatment failed, so finally he made up lus mind to 
have the limb amputated, which was done On examining the ampu- 
tated limb, it was found that a quantity of new bone had been de- 
posited on the surface of the lower extremity of the tibia The 
deposition of new bone was manifestly the result of inflammation 
of the periosteum at some former period It was not less than one- 
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third of an inch in thickness , and, when the tibia was divided longi- 
tudinally with a saw, the line at which the new and old bone were 
united with each other was distinctly to be seen The whole of the 
lower extremity of the tibia was harder and more compact than 
under ordinary circumstances, in consequence, as it appeared, of 
some deposit of bone in the cancellous structure , and in its centre, 
about one-third of an inch above the ankle, there was a cavity of the 
size of an ordinary walnut, filled with a dark colored pus The bone 
immediately surrounding the cavity was distinguished from that in 
the neighborhood by being of a whiter color, and of a still harder 
texture, and the inner surface of the cavity presented an appearance 
of great vascularity The ankle-joint was free from disease 

“ It seems highly probable that, if the exact nature of the disease 
had been understood, and the bone had been perforated with a tre- 
phine, so as to allow the pus collected in its interior to escape, a cure 
would have been effected without the loss of the limb, and with little 
or no danger to the patient’s life Such, at least, was the opinion 
which the circumstances of the case led me to form at the time, and 
I bore them in my mind, in the expectation that, at some future 
period, I might have the opportunity of acting on the knowledge 
which they afforded me, for the benefit of another patient 

“ The second patient (page 29 2) was a man, twenty-three years of 
age, who was seen in February, 1826 It was regarded as a case of 
chronic periostitis and was treated for this by incision only, without 
penetrating the bone A second operation was necessary because of 
lack of relief, in which the bone was trephined and the abscess 
opened, with a cure ’’ But let us abstract Brodie’s account of this case 
which cleared up the pathology for him “Mr B , at that time twenty- 
three years of age, consulted me in the beginning of February, 1826 
There was considerable enlargement of the right tibia, beginning 
immediately below the knee, and extending downwards, so as to 
occupy about one-third of the length of the bone He complained of 
excessive pain, which disturbed his rest at night, and some parts of 
the enlarged bone were tender to the touch The knee itself was not 
swollen, and its motions were perfect He said that the disease had 
begun more than ten years ago, with a slight enlargement and pain 
m the upper extremity of the tibia, and that these symptoms had 
gradually increased up to the time of my being consulted Various 
remedies had been employed, from which, however, he had derived 
little or no advantage 

“ Having inquired into the circumstances of the case, I was led to 
regard it as one of chronic periostitis, and I adopted the following 
method of treatment An incision was made longitudinally on the 
anterior and inner part of the tibia, extending from the knee four 
inches downwards, and penetrating through the periosteum into the 
substance of the bone The periosteum was found considerably 
thickened, and the new bone, which had been deposited beneath, was 
soft and vascular The immediate effect of the operation was to re- 
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lieve the pain which the patient suffered, so that he slept well on the 
next and every succeeding night After this I prescribed for him a 
strong decoction of sarsaparilla The wound gradually healed, 
and it was for some time supposed that a perfect cure had been ac- 
complished The enlargement of the upper extremity of the tibia, 
however, never entirely subsided , and m August, 1827, pain was 
once more experienced in it At first the pain was trifling, but it 
gradually increased , and when I was again consulted, in January, 
1828, Mr B was unable to walk about, and quite unfit for his usual 
occupations At this period the pain was constant, but more severe 
at one time than at another, often preventing sleep during several 
successive nights The enlargement of the tibia was as great as 
when I was first consulted, and the skin covering it was tense, and 
adhering more closely than is natural to the surface of the bone 
Some remedies which I prescribed were productive of no benefit 
The patient’s suffering was excruciating, and it was necessary that he 
should, if possible, obtain immediate relief The resemblance be- 
tween the symptoms of this case and those of the first case described 
was too obvious to be overlooked It appeared highly probable 
that they depended upon the same cause, and I therefore proposed 
that the bone should be perforated with a trephine, in the expectation 
that an abscess would be disco\ered in its interior To this the 
patient readily assented , and, accordingly, the operation was per- 
formed in the beginning of March, 1828 

“ My attention was directed to a spot about two inches below the 
knee, to which the pain was especially referred This part of the 
tibia was exposed by a crucial incision of the integuments The 
periosteum now was not in the same state as at the time of the 
former operation , it was scarcely thicker than natural, and the bone 
beneath was hard and compact A trephine of middle size was ap- 
plied, and a circle of bone was removed, extending into the cancel- 
lous structure, but no abscess was discovered I then, by means of a 
chisel, remoyed several other pieces of bone at the bottom of the 
cavity made by the trephine As I was proceeding in this part of the 
operation, the patient suddenly experienced a sensation, which he 
afterwards described as being similar to that which is produced by 
touching the cavity of a carious tooth, but much more severe , and 
immediately some dark-colored pus was seen to issue slowly from 
the part to which the chisel had been last applied This was ab- 
sorbed by a sponge, so that the quantity of pus which escaped \v as 
not accurately measured, but it appeared to amount in all to about 
two drachms From this instant the peculiar pain belonging to the 
disease entirely ceased, and it has never returned The patient ex- 
perienced a good deal of pain — the consequence of the operation — 
for the first twenty-four hours, after which there was little or no 
suffering The wound was dressed lightly to the bottom \\ ith lint 
Nearly six months elapsed before it was completely cicatrised, but, 
in about three months from the day of the operation, Mr B was 
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enabled to walk about and attend to his usual occupations He con- 
tinued well when I last saw him on the 7th of January, 1832 , and the 
tibia was then reduced in size, so as to be scarcely larger than the 
other leg No exfoliation of bone had ever taken place 

“ Since the occurrence of this case, five similar cases have come 
under my care, m every one of which a complete cure was at once 
obtained by the same operation , so that I have the satisfaction of 
knowing that in my own practice as many as six individuals have 
been enabled to preserve limbs which must inevitably have been 
amputated if the dissection of the limb in one other case had not 
made me acquainted with the real nature of the disease under which 
they laboured ” 

GENERAL OBSERVATIONS BY BRODIE (PAGE 296) 

“ Chronic abscess of the extremity of the tibia may exist during 
a very long period before it interferes with the neighboring joint 
In one case the patient had labored under the symptoms of the dis- 
ease for as many as eighteen years before I was consulted The 
symptom by which the disease is indicated in the first instance is 
pain in the affected part, which is more or less of an intermitting 
character The pam gradually becomes more severe, but still it is 
intermitting For some time the patient may suffer so little from it 
that he is not prevented from attending to his usual occupations, 
then, without any manifest reason, a paroxysm occurs, in which the 
pain is intense, he is utterly disabled, and even unable to quit his 
bed This gradually subsides and he has another interval of ease 
As the disease goes on, the bone becomes increased in size, the gen- 
eral health becomes affected, and the mind probably is rendered mis- 
erable and irritable by long-continued suffering In one case, when- 
ever the patient began to use the limb the knee itself became 
inflamed, and there was an effusion of fluid into the cavity of the 
synovial membrane Thd case of Hendrow, already recorded m the 
sixth chapter of the present volume, explains the probable cause of 
this complication to have been the attempt of the abscess to make its 
way into the knee-joint, through the cartilage of the tibia If, in 
this case, the application of the trephine had been much longer de- 
layed, we cannot doubt that the joint would have been destroyed, 
and that there would have been no means of relieving the patient 
except by amputation 

“ Now, I do not say that in all cases in which the combination of 
symptoms exists which I have just described, the surgeon should at 
once conclude that there is an abscess m the interior of the bone, and 
that the trephine should be applied for the purpose of making an 
opening into it For the most part there can be no danger in de- 
ferring the operation until it has been ascertained whether such 
remedies as mercury, sarsaparilla, or iodide of potassium (which 
are known to have the power of subsiding chronic inflammation of 
bone), will afford the desired relief But if these methods fail, I 
cannot doubt that it is the duty of the surgeon to perforate the bone 
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with the trephine Hitherto, in no instance in which I have per- 
formed the operation have I failed in discovering the abscess But, 
even if abscess should not exist, I can concen e that the perforation 
of the bone, by relieving tension, and giving exit to serum collected 
in the cancellous structure, might be productive of benefit, and at all 
events the operation is simple, easily performed, and cannot itself 
be regarded as in any degree dangerous ” 

Symptoms. — Brodie’s abscesses are usually found in adults There 
is frequently a history of osteomyelitis m childhood which is almost forgotten 
“ Growing ” pains in childhood should be looked upon with suspicion and 
should not be dismissed with the casual diagnosis of “ rheumatism ” This 
is particularly true if the pain is localized to one spot Rontgenograms 
should be taken to rule out foci of infection or tuberculosis 

In Brodie’s abscess, after some trauma, or severe bodily exertion, or 
without any recognized etiology, a dull ache appears in some localized 
area, to become boring and severe, much worse at night, being apparently 
accentuated by the warmth in bed A characteristic symptom is that the 
pain comes and goes, sometimes worse in wet weather, hence the etiology 
is referred to as “ rheumatism ” There is frequently a definite, localized, 
unvarying spot of tenderness on pressure over a particular locality, or 
there may be no localized point of tenderness There may be an oc- 
casional slight rise in temperature, but this is not constant The most 
frequent locations for such abscesses are the head of the humerus, femur, 
and tibia, and the shafts of the humerus, radius, femur, and tibia The 
pain frequently extends over a period of many years When near joints, 
there may be muscular spasm, and an intermittent hydrops of the joint 
A rontgenogram should clear up the diagnosis In both the cancellous 
and medullary Brodie abscesses, there is an overdevelopment of dense bone, 
usually producing a swelling of the bone In the centre of this dense bone, 
in the medullary type, there may or may not be a central, translucent area, 
the abscess itself If there be tins translucent area, then the diagnosis is at 
once evident Frequently there is no light central area, and then the mis- 
taken diagnosis is usually made of syphilitic periostitis If the Wassermann 
is negative, then the bone should be opened (see Case II) If the Wassermann 
is positive, then intensive antisyphilitic treatment (salvarsan intravenous!), 
mercury injections, potassium iodide by mouth) should be given The 
pain will very quickly disappear if the process is syphilitic If there is a 
Brodie abscess combined with constitutional syphilis, then the pain will 
not be relieved by the antisjphihtic treatment, then the bone should be 
opened and the abscess drained In the cancellous type, there is apparently 
always a central translucent area, though I know of no reason why it may 
not be absent 

Alexis Thompson ( Edinburgh Medical Journal, New r Series, Vol XIX), 
has analyzed 161 cases Out of 145 cases, in which the early history was 
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available, there had been an antecedent osteomyelitis m childhood in 122 
The most frequent bone affected was the tibia Seventy-four per cent of all 
the abscesses were in the tibia 


LOCATIONS 


1 

’ Upper end 


63 


Lower end 
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Tibia, | 

Upper and lower 
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Humerus 
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Radius 
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cent 
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INCIDENCE Or BRODIE’S ABSCESS 


In the Presbyterian Hospital since 1913 (seven years), there have been 
1 15 cases of chronic, suppurative osteomyelitis of the long bones Among 
these were found three cases of undoubted Brodie’s abscess, or 2 6 per cent 
Several were uncertain, so were excluded 

Differential Diagnosis — Syphilitic osteitis and periostitis may be ruled 
out by a negative Wassermann, and the lack of a history of infection A 
somewhat similar area of softening sometimes occurs with gummata, but m 
this case the surrounding bony wall is then soft and not ivory-like The 
associated night pains in syphilitic osteitis are very similar to those in 
Brodie’s abscess, but m the latter they are more intermittent and change- 
able in intensity, while in the former the night pains, when once they 
have begun, are persistent and increase in a consistent ratio, finally be- 
coming intolerable Probably the commonest mistake is m referring the 
pains due to Brodie’s abscess to “ rheumatism ” 

Bone cysts lack the surrounding sclerotic bone, and there is an absence 
of night pains, with no increased temperature, nor is there any local ten- 
derness Bone tumors are not to be confused with Brodie’s abscess 
because of the irregularities in the shadows caused by the soft tissues 
having imbedded in them plaques of bone, and there is a thinning out of 
the normal bone caused by the pressure of the tumor Tuberculosis of 
bone is essentially a destructive process and leads early to sinuses and 
sequestra, and there is an absence of evenly sclerosed bone such as occurs m 
Brodie’s abscess, which is a constructive lesion The periosteum is rarely 
thickened in tuberculosis of bone These cases have been treated for neu- 
ritis, sciatica, rheumatism, syphilis, etc 
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Fig in — Case I Mcdullw \anet> \ntcropostcno'' \ie \n tcn’nl 
lucent area indicating abscess Operation shov ed that abscess \ is ao cajil 1 to be 
apparent The whole diameter of bone sesnia to be e en 1 


\ 



Fig ib — Case I Lateral view The new production of bone seems to be larger 

on outer side 



Fic ic — Case I Shows the 4-inch furrow 
made through the bone opening the abscess 
located in the medullar\ ca\it\ 



Fir 2 — -Case IX Cancellous variety Large solitary abscess 
seen in lower tibia surrounded by dense new bone Kindness of 
Doctor Imboden The patient had been treated for four >ears 
mtensn el> for sy phihs w ithout anv relief of his se\ ere night pains 
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Case Reports Case I (Fig i) — The patient was a man of twenty- 
one years of age who had never been sick with typhoid, pneumonia, 
scarlet fever or osteomyelitis He was a college student, athletic, and 
in the best of health Thirteen years ago he was operated upon for acute 
appendicitis and two years ago for inguinal hernia Three years pre- 
viously he received a stab wound on the middle of the right tibia 
which healed up in three or four days without pus formation Two 
years ago he began to have a dull ache m the right tibia, which later 
became boring in character, worse at night and after strenuous 
bodily exertion The pain would come and go and was diagnosed as 
“ rheumatism ” Six months ago the pain became much worse, 
keeping him awake at night A rontgenogram was taken by a 
Western surgeon which showed the same tibial enlargement as m 
the present radiograph, but that surgeon said that he did not know 
what the swelling was due to , also another surgeon expressed his 
ignorance of the etiology Early in April, 1921, the patient came 
into the author’s hands His pain had become worse so that he 
would rarely have an undisturbed night’s sleep There was a slight 
swelling, palpable, on the middle of the right tibia, evidently an en- 
largement of the bone, but it was not tender and there was no local- 
ized point of tenderness The location of the pam seemed to be 
fugitive Wet weather did not seem to influence the pam, but phys- 
ical exertion increased it A radiogram was taken and showed a 
uniform, fusiform swelling, three inches long, on the middle of the 
right tibia, involving the whole circumference of the bone, but 
more prominent on the outer side of the bone There was no central 
translucent area The X-rayist made a diagnosis of syphilitic oste- 
itis A Wassermann blood test was negative The author then made a 
probable diagnosis of Brodie’s abscess and operated upon the man, 
after applying a tourniquet about the mid-thigh, by a vertical inci- 
sion, six iches long, carried to the bone The periosteum was normal, 
not thickened, and not more than normally adherent It was reflected 
from the bone on either side and a groove was made in the enlarged 
area through dense, sclerosed bone An abscess was finally opened 
m the medullary cavity, which was of the diameter of a quill and 
was three inches long The walls of this cavity were smooth, with 
no covering granulation tissue nor any endosteum The whole 
thickness of the entire cortex was very dense, hard, and enlarged 
Above and below, the medullary cavity was shut off from the re- 
maining medullary cavity by dense, new bone The fluid in the 
cavity was thin and whitish, and all that remained of the marrow 
tissue was some whitish strings which looked like fibrin A furrow 
(Fig 1, C) was made through the whole length of the dense, 
eburnated, anterior wall, three inches long and half-an-inch wide 
Cultures were taken of the pus, and the stringy, fibrinous tissue was 
removed No curetting was performed of the smooth walls, m which 
there was no sign of any sequestration The upper part of the wound 
was closed with silkworm-gut sutures, and through the lower part 
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were placed three Carrel tubes, without any packing, but with vase- 
lined gauze along the wound edges Dakin’s solution was thereafter 
instilled every two hours On the fourth day no organisms were 
found in smears, so that the wound was entirely closed secondarily 
(fourth day postoperatively) with gas and oxygen anaesthesia, with- 
out drainage The cultures taken at the time of the original opera- 
tion were contaminated, so the causative organism is unknown, though 
probably it was staphylococcus, which is the most frequently found 
etiology in these abscesses 

Case II (Pig 2) — Was kindly given to me by Doctor Imboden It 
shows a large, solitary abscess in the cancellous tissue of the tibia near 
the ankle-joint The man was fifty years of age and had been treated 
for four years very intensively for syphilis without any benefit 
Drainage of the abscess resulted in a cure 

Case III (Fig 3) — A man thirty-five years of age, had typhoid 
fever twelve years ago Soon after, he began to have severe shoot- 
ing pains in lower third of right tibia which prevented sleep at night 
Recurring attacks of night pains, coming and going Present attack 
has lasted for five weeks, slight tenderness over bony swelling of 
tibia Examination shows a two-inch-long moderately tender thick- 
ening of the middle of the right tibia In the centre of the sclerosed 
bone is seen a central translucent area in the radiogram 

Operation by Doctor Darrach, February 1, 1916 There was a 
cavity in the centre of the tibia, 3x4x4 cm , containing thick, yellow 
pus without odor It was lined by pale red granulation tissue The 
cortex of the bone was thickened and was hard The bone was 
drilled with the Albee drill over the thickening Thick pus escaped 
at the second drilled spot The bone was removed over the cavity 
and a Mosetig-Moorhof iodoform plug filled the cavity A culture of 
pus showed bacillus typhosus The patient resumed work two 
months after being discharged The sinus discharged for one year 
after the operation, under the old method of packing, despite the 
iodoform plug Brickner says (Annals or Surgery, vol lxv, 1917, 
page 485), “ I have not found recorded any case of pure medullary 
abscess of typhoid origin ” Case III is such an instance He also says 
that the medullary abscess cannot be recognized as such rontgeno- 
graphically, because of the lack of translucent central area Cases 
III and IV are instances of medullary abscesses with central trans- 
lucent areas, easily made out in the radiograph 

Case IV (Fig 4) — R G, History 17142 A man aged twenty- 
five years February 4, 1913 Doctor Eliot Nineteen years ago he 
fell, severely injuring the right shin, below the knee Pam lasted 
for six weeks Four years after this a sudden attack of severe, 
lancinating pam in the same spot This lasted for two nights , then 
two years ago a similar attack, lasting three nights One month 
ago, the same area had severe pam which has persisted, much worse 
at night The bone has become gradually swollen , examination shows a 
fusiform, slightly tender swelling of the upper third of the right tibia 
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Tig 3 — Case III T\phoidal medul- 
lary variety v ith central translucent area 
\ T ote the sclerosed bone surrounding 
the central collection of pus Abscess 
caused by bacillus ty phosus tw eh e i, ears 
after the original infection 



Fir 3 — Case III Ca\ ity filled 
with Mosetig-Moorhof iodoform 
plug W ith this method of treat 
ment patient had a sinus for one 
\ car 
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X-ray showed dense osteitis with translucent central area That leg 
measures 4 cm more in diameter than the opposite one At the 
operation (Doctor Eliot), the upper third of the tibia was found 
very much hypertrophied, and m the medullary cavity, just below 
the tubercle of tibia, was a small pus pocket, culture of which gave a 
pure growth of staphylococcus aureus An opening was made through 
the bone to the abscess cavity, which was allowed to fill with blood clot, 
and it was covered by rubber tissue No record of after history 

Treatment . — The old, classical treatment was opening of the abscess 
through the dense bone followed by packing, the wound being allowed to 
granulate up from the bottom This required months before healing was 
complete Bevan advanced the treatment to immediate closure, following 
swabbing out with hydrogen peroxide and then 70 per cent alcohol Iiis 
results were excellent It occurred to me that our knowledge, gained during 
the war, of secondary suture of infected wounds might well be applied here, 
following a sterilization with Dakin’s solution This seems a little surer 
than Bevan’s method, and does not delay the healing more than four or five 
days The closed cavity is left to fill up with the blood clot 

In Case I there was primary union of the entire wound, and the lad was 
discharged, cured, on the twelfth day, and he has remained cured since 
Literature — The literature on this subject is scant It is usually grouped 

under chronic suppurative osteomyelitis, so that one must wade through the 
voluminous literature of this large subject to find instances of Brodie’s abscess 
It would be better, >in my opinion, if a distinct, separate heading were to be 
made in our classifications for this entity, which presents a very different 
picture from the acute, or the usual chronic, suppurative osteomyelitis 

Bevan ( Surg , Clm of Chicago , June, 1919, p 743) reports two cases, 
both of the medullary variety, and gives his method of immediate closure 
Miller (Annals Or Surgery, 1918, vol lxvn, p 460) reports a case of 
the medullary variety, with remarks 

Martin (Annals of Surgery, 1917, vol Ixvi, p 254) reports three 
cases m a few lines He does not state specifically to which variety the three 
cases belong, but says that m these three cases the radiographs failed to 
differentiate the abscess cavity from the shadows made by the thickened, 
sclerotic bone, hence one may infer that they belonged to the medul- 
lary variety. 

Dowd (Annals of Surgery, 1906, vol lxiv, p 112) reported a patient 
with Brodie’s abscess who had symptoms for nine years It was of the 
medullary variety, with a central translucent area surrounded by dense bone 
Brickner (Annals or Surgery, vol lxv, 1917, p 483), m an interesting 
and instructive article on Brodie’s abscess, cites three cases, all of the 
medullary variety 

Bryant and Buck, vol 111, p 316, give an excellent account of Brodie s 
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abscess, and m vol ui, p 289, there is a rontgenogratn of a Brodie’s abscess 
with a central, translucent area in the lower end of the radius, and on p 321 
they narrate the case of a man with a Brodie abscess in the upper fifth of 
the shaft of the femur 

Alexis Thompson {Edinburgh Medical Journal, New Senes, vol xix) 
has collected and analyzed 161 cases of Brodie’s abscess 

CONCLUSION 

Given a tender swelling of a bone in which traumatic periostitis, cyst, 
new growth and syphilis (negative Wassermann) can be ruled out, when 
associated with intermittent night pains, such a swelling should always 
be explored and the medullary cavity opened The soft parts should then 
be closed over the cavity except for space sufficient to allow Carrel’s tubes 
to be inserted Dakin’s solution should then be used through the tubes 
every two hours until smears show an absence of organisms, when the 
cavity can be completely closed with confidence that the wound will 
promptly heal without a sinus forming 



PEPTIC ULCER, PRIMARY AND SECONDARY* 

By John B Deaver, M D 
of Philadelphia, Pa 

The operation of gastroenterostomy, in about two per cent of cases, is 
followed by secondary ulcer, marginal, or at the margin of the new opening, 
or [jejunal, at a point distant to the opening Accordmg to Gosset it was not 
until 1899, seventeen years after the operation of gastroenterostomy had first 
been performed, that the first case of jejunal peptic ulcer was described The 
case was reported by Braun, and concerned a patient who had developed this 
unpleasant aftermath one year after the gastroenterostomy had been done 
Statistics show that these ulcers may occur from a few days to many 
years after the primary operation The shortest known interval is ten days, 
while at the other extreme, seven years are known to have elapsed between 
operation and secondary ulcer formation These ulcers present the same 
characteristics as the primary ulcers and like them may perforate into the 
free peritoneal cavity or develop fistulous connections with other viscera 
In a senes of seventy-nine jejunal ulcers reported by Gosset, twenty-four 
had perforated, and thirteen had developed internal gastnc fistulas, of the 
latter ten were jejuno-cohc, one gastro-cohc, and two jejuno-gastro-cohc 
Primary peptic ulcer anses m the portion of the alimentary canal where 
gastnc juice is normally present The duodenum is the most frequent site, 
the stomach is involved about one-fourth as often as the duodenum, while 
primary jejunal ulcer is a very rare occurrence These ulcers may be acute 
or chrome 

The acute peptic ulcer is pnmanly a medical condition, the treatment of 
which has been so carefully developed by Sippy and his followers ^ Ern- 
horn’s duodenal bucket also represents a useful therapeutic agent in the 
treatment of these ulcers, inasmuch as it enables nounshment to be given to 
patients who are unable to take it in the natural way This affords tem- 
porary rehef, and if operation is resorted to, it has helped to bring the patient 
to a state where surgery will be not only safer but in all probability curative 
As a preparation for operation medical treatment of chrome ulcer also 
has its usefulness, m fact m many instances this is the wisest course to pursue, 
but it has its distinct limitations, for in the last analysis the chrome in- 
durated callous peptic ulcer belongs to the domain of the surgeon Prolonged 
medical treatment of this type of ulcer is what I would term pussyfooting, 
in other words it is courting disaster in the shape of hemorrhage, perforation 
and, in a certain percentage of cases, carcinoma 

While opinions differ as to the question of carcinoma developing on ulcer, 
the surgeon who does a large number of operations for the treatment of peptic 
ulcer, and who has submitted the removed ulcers to microscopic study, 

reali zes the danger to be one that has to be reckoned with 

* Read before the New York Physicians’ Association, December 23, 1920 
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It is after the surgical treatment of peptic ulcer, either by gastroen- 
terostomy alone, or combined with excision of the ulcer, or by pylorectomy, 
partial gastrectomy, or subtotal gastrectomy, that medical treatment has its 
greatest field It takes three weeks or more for the margin of a gastro- 
enterostomy to heal In order, therefore, to obtain the best results from 
surgery, it is of the utmost importance to institute judicious medical treat- 
ment, mainly in the form of alkalies, immediately after operation and to 
continue it for at least a month The administration of alkalies after a 
posterior gastroenterostomy is adoptmg nature’s manner of neutralizing the 
acid gastric juice through the medium of the bile and the pancreatic secretion 
which reaches the stomach by way of the new stoma This is generally con- 
sidered to be the rationale of the cure, and not the drainage of the new open- 
ing, or the putting of the ulcer, if not excised, at rest 

If, after a gastroenterostomy, with an open pylorus, the stomach, whose 
secretion is highly acid, empties more freely by way of the new opening, the 
conditions are favorable for the formation of secondary ulcer at or near the 
gastrojejunostomy This naturally leads to the question of the cause of these 
secondary ulcers The consensus of opinion is that they are of toxic origin, 
due to embolic infection from a primary focus, such as the mouth, the tonsils, 
the teeth, and the appendix I can only repeat my frequently stated belief 
that the appendix is the most common source of such infection Furthermore, 
the arrangement of the terminal vessels along the lesser curvature of the 
stomach favors embolic obstruction, while necrosis, or a break in the con- 
tinuity of the mucous membrane together with exposure of these lesions to the 
corrosive action of the gastric juice completes the setting for the drama 
Chrome and subacute appendicitis followed by primary peptic ulcer is not 
unusual That duodenal or gastric ulcer may be followed by perforation 
of a chronically diseased appendix is well illustrated by the following case 

Male, aged sixty-five years, admitted to the Lankenau Hospital, 
Philadelphia, giving a typical history of gastric ulcer symptoms of 
many years’ duration, which were preceded by symptoms suggestive of 
chronic appendiceal dyspepsia A diagnosis of gastric ulcer was made 
and operation 1 advised and consented to At operation a large chronic 
indurated ulcer was found on the middle of the lesser curvature of the 
stomach, the pylorus bemg patulous, a circular sleeve resection was 
made with end-to-end anastomosis The operation was one of con- 
siderable moment and the patient’s condition was none too good 
After the resection was completed I carried my hand down to the site 
of the appendix, the caecum could not be lifted with ease and m view 
of the patient’s condition it seemed best to stop here and close the abdo- 
men Six days later there was evidence of oncoming peritonitis, 
accompanied by exacerbation of pain, hiccough and nausea, but no 
vomiting Peristalsis was subnormal m the lower and exaggerated in 
the upper abdomen, there was marked tenderness to rectal touch, and 
difficulty in emptying the bladder The patient had some enlargement 
of the prostate but had had no trouble m passing urine before the pres- 
ent condition My first thought was leakage at the line of the stomach 
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suture, with peritonitis and intestinal paresis, but on second thought the 
presence of marked rigidity and tenderness in the appendiceal region 
suggested a ruptured appendix The latter proved to be correct, for at 
operation the ruptured appendix was found, with pus m the pelvis and 
also pathological evidence of chronic disease After removal of the 
appendix and drainage, the patient made an uneventful recovery 

Ulceration of the proximal jejunum occurs very rarely independently of 
operation Ulcers occurring on the jejunum and not far distal to the gastro- 
intestinal anastomosis are closely related etiologically to those which develop 
at the gastroenterostomy site itself and which are spoken of as gastrojejunal 
or marginal ulcers I can see no very good reason for separating these 
two types of ulcer pathologically, though their symptomatology is 
usually distinct 

The jejunal type of post-operative ulcer is more prone to acute perforation 
than is the gastrojejunal or marginal ulcer This type of ulcer was formerly 
relatively more frequent than the gastrojejunal or marginal ulcer, since 
many more anterior than posterior gastrojejunostomies were done m the 
early period of gastric surgery The underlying disease which caused the 
original ulcer may also be responsible for the jejunal or the gastrojejunal or 
marginal ulcer Other causative factors comprise defect in the mechanics of 
the operation, or in the material used for suture, or the highly acid gastric 
juice, or the presence of adhesions at the site of the anastomosis 

The greater frequency of gastrojejunal or marginal ulcer after anterior 
gastrojejunostomy and after posterior long-loop operations m which no 
entero-anastomosis was done, lends support to the theory that they are due 
to the corrosive action of the hyperacid gastric juice, as does also the less 
frequent occurrence of marginal ulcer where a gastroenterostomy has been 
made m the presence of low acidity or anacidity 

The symptomatology of the condition is not greatly unlike that of the 
original ulcer The radiographic proof of some obstruction of the new open- 
ing is very important evidence While gastrojejunal or marginal ulcer is the 
most common cause for a recurrence of symptoms approaching in seventy 
those before the operation and which were relieved by the operation, we must 
not lose sight of the fact that the nervous individual, the subject of chronic 
ulcer and upon whom operation is done, will not lose all of his nervousness 
and therefore will still complain Here again where a diagnosis of marginal 
ulcer has been made it is not out of place to try a course of medical treatment 
before subjecting the patient to operation, which in the end is generally the 
only thing that will offer permanent relief, provided the diagnosis is correct 
The medical treatment of secondary ulcers is, of course, the same as for 
the primary disease Einhom claims to have brought about a oure m some 
instances by introducing nourishment by means of the duodenal bucket 
passed through and beyond the gastroenterostomy opening, which at the 
same time puts the ulcer at rest 

Treatment — In the surgical treatment of any form of peptic ulcer it is 
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understood that all foci of infection are to be removed whenever possible 
The treatment of gastrojejunal or marginal ulcer to be curative must 
be operative 

The nature of the operation and its gravity will depend upon the follow- 
ing factors the condition of the patient, the previous operation, the extent 
and degree of organization of adhesions , the degree of exudate surround- 
ing the ulcerated area, and the presence of a fistulous connection with a 
neighboring viscus 

The condition of the patient calls for practically all the routine examina- 
tions used m the primary cases, namely, blood pressure, blood count, sero- 
logical examination, the various kidney functional tests, possibly also the 
preparation for direct blood transfusion, and of course X-ray and fluoroscopic 
study The latter are of the utmost importance in determining the probable 
amount of surgery that may be called for In some cases a careful pneumo- 
pentoneal study may be made As m all surgical cases, the pre- and post- 
operative treatment are as important as the operation itself 

The first step in the operation is the treatment of the adhesions (if pres- 
ent) before the ulcer can be demonstrated either by sight or by palpation 
In disposing of adhesions only those should be disturbed that interfere with 
good exposure of the field, or m other words, only those that will help to 
make the geography of the field and the operation to be performed more 
certain The field of the anastomosis can be examined by displacing the 
transverse colon with the great omentum upward If the ulcer cannot be 
definitely located and recognized it will be better to make an antenoi gastro- 
tomy and evert the site of the anastomosis, when any existing doubt can be 
dispelled and the truth revealed What to do with the ulcer will depend 
upon its size, location, appearance, the amount of induration and the degree 
of involvement, if any, of the transverse colon and the presence of a 
fistulos tract 

In the case of a small ulcer with httle or no induration, simple excision or 
destruction with the cautery, preferably through a gastrotomy wound, fol- 
lowed by closure will suffice Sometimes the ulcer is so large that m excising 
it there is danger of encroaching upon the peritoneal cavity In such instances 
it is important to provide against leakage by suturing either the proximal or 
the distal hmb of the jejunum to the stomach, well beyond the opening 
Where this is not feasible, it will be best to excise the anastomosis, this entails 
the removal of the part of the stomach included in the ring around the anasto- 
motic opening, and division of the proximal and distal limbs of the jejunum 
close to the opening With the anastomosis and the ulcer exposed the first 
step in the dissection is the separation of the transverse mesocolon from its 
attachment to the stomach, this may be comparatively easy, or it may be very 
difficult, depending entirely upon the extent and degree of induration sur- 
rounding the ulcer, also the presence of a fistulous communication with the 
colon, the stomach or the small intestine, the presence of a fistula will indi- 
cate the necessity of making a partial or complete excision of the viscus m- 
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volved When the margin of the opening in the transverse mesocolon has 
been fastened to the limb of jejunum making a part of the anastomosis, or 
to the line of suture of the jejunum and stomach, the separation is rendered 
both difficult and uncertain and it is not necessary for me to say adds ma- 
terially to the seriousness of the operation Therefore, it is my practice m 
making a posterior gastroenterostomy to make the opemng m the transverse 
mesocolon nearer to the vertebrae than to the colon, so that m the event of a 
marginal ulcer the ulceration would not be so likely to encroach upon the 
colon This may or may not be of moment But I believe it is important 
especially if conditions later on make it necessary to separate the transverse 
mesocolon from its attachment to the stomach, as above referred to 

The anastomose, including its immediate pathology, having been cut 
away, the rest of the procedure will depend upon the presence or absence of 
the pylorus, and if present, its patency 

In the presence of an open pyloius and no evidence of further ulceration 
of the stomach it is my practice to close the opemng or openings in the stomach 
and unite the ends of the jejunum, preferably by side-to-side anastomosis, or, 
if this is not possible, an end-to-end union In the presence of obstruction 
of the pylorus by cicatricial contraction, close the openmg in the stomach, 
excise the old gastroenterostomy and anastomose the proximal and 
distal ends of the jejunum and make either a Finney pyloroplasty or 
the ordinary gastroduodenostomy 

In the absence of the pylorus, due to a pnor pylorectomy or subtotal 
gastrectomy, a new gastroenterostomy must be made either in the usual way 
or by Roux-Y I now rarely make the latter, owing to the risk of another 
marginal ulcer forming, since the gastnc juice flows direct ly into the distal 
hmb of jejunum without being mixed with the bile and the pancreatic juice 

It may be of interest to mention that I have one patient upon whom I 
have operated three times for marginal ulcer and who now, I feel quite sure, 
has a fourth one This is in keeping with what I have always maintained, 
that some individuals have an ulcer habit which it seems nothing will cure 
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EXPERIMENTAL INTESTINAL OBSTRUCTION* 

A STUDY IN SEVERED GUT OBSTRUCTION AND SEGMENTAL OBSTRUCTION 

By Harry Belleville Eisberg, M D 
of New York, N Y 

FROM THE DEPARTMENT OF SURGERY, NEW YORK UNIVERSITY AND BELLEVUE HOSPITAL 

MEDICAL COLLEGE 

When a number of investigators working at the same problem arrive 
at different conclusions, the confusion is at times ascribable to the fact 
that each one has worked out but a part of it Moreover, the various 
findings may not have been properly interpreted and correlated, which 
of course often results in the presentation of divergent theories As this 
would seem to be the case in connection with the experimental study of 
intestinal obstruction, the writer has attempted to approach the problem 
from this standpoint and correlate some of the widely contradictory views 
In the report here submitted, the writer has duplicated in part the 
work of others and also carried out a series of original experiments 
Morphine-ether anaesthesia was employed in all of the operations 

In presenting the experimental data, it would seem expedient to 
arrange the subject matter into three groups, as follows 

Group I — Severed Gut Obstruction Observation made to show the 
existence of a distinct duodenal obstruction entity m which the pancreas 
plays the dominant role (Draper ,*» 12 Sweet, et al 2 ) 

Group II — Segmental Obstruction Observations made to show the 
existence of a distinct intoxication resulting from intestinal segments or 
loops (Roger, 3 Whipple, et al * Murphy and Brooks, 5 Dragstedt, et al e ) 
Group III — An attempt to clear up certain points of discord between 
the various observers 

Group I — Severed Gut Obstruction The first group of investigators 
produced an obstruction in the duodenum by simple severance and closure 
of the oral and aboral ends Following this operation the animal has a 
few hours of normal existence and then rather suddenly develops a group 
of characteristic symptoms, namely, rapid pulse, vomiting, tremors, 
spasticity of the hind legs, and finally prostration and death occurs within 
a few days This symptom-complex is, in the main, afebrile Autopsy 
reveals (outside of the experimental obstruction) congestion of the 
viscera (liver, spleen and kidneys) with marked congestion of the mucosa 
of the terminal colon and to a less degree congestion of the gastric and 
duodenal mucosa 

Simple severance of the gut (Fig i) and invagination of both ends, 

* Read before the Clinical Society of St Bartholomew's Clinic and Hospital, 
New York City, December 22, 1920 
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if placed just aboral to the bile and pancreatic ducts, 7 is followed by 
death in from thirty-six to ninety-six hours When the obstruction is 
placed orally or aborally to this point (Figs 2, 3 and 4) the length of life 



Fig a Fig 3 Fig 4 


is increased and the attendant symptom-complex is changed 8 The small 
amount of necrotic tissue coincident with invagination of the gut cannot 
be held responsible for the death of the animal, on the ground that this 
factor remains the same irrespective of the location of the obstruction. 
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These experiments show that there is a point in the duodenum at 
which obstruction is more lethal than at any other point in the 
entire bowel 

In a previous communication the writer and Doctor Draper 8 re- 
ported the result of implanting the aboral end of a duodenal transplant 
with its outbuds, 15 cm m length (the oral end of which was occluded), 
into the ileum At the same time the continuity of the canal was reestab- 
lished by a gastrojejunostomy (Fig 5) Subsequently a severed gut 
obstruction was made 35 cm from the gastrojejunostomy opening, te, 
oral to the site of the transplant (Fig 6) In control animals a similar 
obstruction, also 35 cm from the pylorus, was fashioned without trans- 
plantation of the duodenum and its outbuds (Fig 7) The transplant 
animals lived seventeen days , the control animals lived six days This 

P 

m 

11 

Fig s Fig 6 

seventeen-day period of life is three days longer than that of an obstruc- 
tion at the ileocecal sphincter (fourteen days) with the duodenum and its 
ducts left m their normal position All fulminating toxic symptoms were 
absent in the transplant animals 

In the following experiments a 15 cm duodenal transplant with its 
oral and aboral ends occluded was employed A gastrojejunostomy was 
performed to establish continuity of the gut (Fig 8) These animals 
died within twenty-four hours, the result of a partially distended devital- 
ized transplant (segment) Death occurred before all the characteristic 
symptoms of high obstruction developed Furthermore, if the oral end 
of this transplant was drained externally (Fig 9) the animal lived for 
several days without exhibiting any of the signs of obstruction 

In conjunction with these experiments it was demonstrated that ani- 
mals in which the entire duodenal contents were drained externally lived 
as long as animals obstructed in the same portion of the gut , a similar 
condition of affairs obtained in connection with the jejunum. However, 
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in both instances the attendant symptomatology was entirely different 
than occurred in the obstructed animals 

Protocols of Cases (Series of 1920) Number of Docs, 9* 

Dog 126 — Large male, brown and white Operation (Fig 8) Gastrojejunos- 
tomy Pyloric section — inversion oral and aboral ends, duodenal section 
4 cm below bile and pancreatic ducts, inversion oral and aboral ends Marked 


, 1^4 

1 


prostration followed by death within eighteen hours Autopsy Surgical pathology 
produced partially devitalized segment, free sero-sanguinous fluid m abdomen, 
no peritonitis, intestinal mucosa congested throughout 

Dog 51 — Small, brown male Operation (Fig 9) Gastrojejunostomy Pyloric 
section, inversion oral and aboral ends duodenal section 4 cm below pan- 
creatic and bile ducts, oral end inverted, aboral end drawn through incision, 
sutured in place, left patent, animal died within seventy-eight hours No fulmi- 
nating symptoms Post-mortem Skin excoriation, gastrojejunostomy opening 
was patent, omentum wrapped around transplant, slight congestion of peritoneum 
at site of wound, no congestion of intestinal mucosa 

Dog 55 — Medium, black and white, hairy female. Operation Duodenal drain- 
age Duodenum severed below bile and pancreatic ducts, oral end inverted, 
aboral end drawn through incision and sutured in place Animal lived ninet>- 
two hours No fulminating symptoms, gradual increasing weakness and death 
Post-mortem Marked skin excoriation, no congestion of intestinal mucosa, 
stomach markedly contracted 

* The statement " number of dogs ” placed after 14 Protocol of Cases ” through- 
out this presentation, refers only to the number of dogs in vhich it was possible 
to record positive findings In each series of experiments a much larger number 
of dogs was used, many of these died of accidental complications and arc for this 
reason not included in the number stated 
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Dog 109A— Small, white terrier, female Operation Jejunal drainage 
Jejunum severed 30 cm from duodenojejunal ligament, oral end inverted, aboral 
end drawn through skin incision and sutured in place Duration of life 186 hours 
Gradual weakness and death without fulminating symptoms Post-mortem 
Skin excoriated, stomach markedly contracted, slight peritoneal congestion at 
wound margin No congestion of intestinal mucosa 

These experiments would seem to bear out the supposition that the 
duodenum with its outbuds produces the lethal toxins of high intestinal 
obstruction, that the gastro-toxms isolated by Roger 9 do not produce a 
true picture of duodenal obstruction, and that the intestinal canal does 



not produce a very marked toxaemia if the duodenum and its outbuds are 
transplanted into the gut below the obstruction 

With regard to the toxicity of the bile in connection with severed gut 
obstruction, it was found that when the common bile-duct was ligated, 
the dog lived for several weeks However, if the gut was obstructed 
below the entrance of the pancreatic ducts, and the common bile-duct 
was ligated with or without drainage of the gall-bladder (Figs 10 and 
11 ), the animal died within thirty to ninety-six hours with the character- 
istic symptoms of high intestinal obstruction 

Protocols of Cases (Series of 1918) Number of Dogs, 6 

Dog 201 — Small male, black and white Operation Common bile duct ligated 
Duration of life sixteen days Autopsy Gall-bladder distended, common duct found 
severed and ligated 

Dog 214 — Male, brown Operation (Fig 10) Common bile duct ligated Intes- 
tine obstructed below the pancreatic and bile ducts Symptoms characteristic of high 
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intestinal obstruction Duration of life ninety-five hours Autopsy Gall-bladder dis- 
tended, common duct ligated, lrver congested (black); stomach somewhat dilated, 
congestion of gastric, duodenal and colon mucosa 

Dog 206 — Medium, female, brown and white Operation (Fig n) Gall- 



Fig i2 


bladder drained externally, common duct ligated Intestine obstructed below 
pancreatic and bile ducts Duration of life sixty-five hours Symptoms those 
of intestinal obstruction Autopsy Surgical pathology produced, plus that obtained 
in severed gut obstruction 
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Meltzer and Salant 10 have shown that the normal bile from many 
rabbits possesses an element which will produce chronic convulsions in 
frogs Roger 11 has also shown the toxicity of bile However, in these 
experiments this toxicity is a negative factor 

These observations agree with those of Draper 12 who stated “ It 
did not matter whether the bile emptied into the oral or aboral loop near 
the point of obstruction, whether the duct was simply ligated or cut or 
whether cholecystileostomy was done, the lethal outcome appeared 
rather conclusively still to be dependent entirely upon the position of 
the obstruction ” 

The influence of the pancreas m severed gut obstruction was studied 
by ligation of both pancreatic ducts with the duodenum (Fig 12) ob- 
structed Some of these animals lived five to seven days In similar 



experiments (Sweet, et al 2 ) the animals lived seven to eight days None 
of these animals died with the symptoms of high intestinal obstruction 

Draper 33 performed this experiment somewhat differently, ligating 
the lesser pancreatic duct The gut was obstructed above the greater 
pancreatic duct in some cases, and in others below it A gastroenteros- 
tomy stoma control was added (Fig 13a and b) If the obstruction was 
placed oral to the duct the animals lived during the stoma control, which 
was seventy-two hours , if placed below, they died during stoma control 

Protocols of Cases (Series of 1920) Number of Dogs, 3 

Dog 130— Medium, male, brown and white Operation (Fig 12) Ducts ligated 
Obstruction placed below pancreatic and bile ducts Animal died 164 hours 
later without signs of high duodenal obstruction Autopsy Surgical pathology, 
very slight congestion of gastric and colon mucosa, omentum adherent to pancreas 

In another set of experiments Sweet, et al , 2 isolated an ileal segment, 
restored the continuity of the gut, and, in some cases, filled the segment 
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or loop with pancreatic juice, and in others with fresh dog’s pancreas A 
number of these animals died within the time limit of high intestinal 
obstruction with its characteristic symptoms Roger and Gamier 14 ha'v e 
demonstrated the toxicity of pancreatic juice, and also that this is increased 
when mixed with intestinal juice Davis and Stone 15 have show n that 
duodenal secretion from which the pancreatic juice is excluded is not 
toxic as long as it is kept from bacterial decomposition Moorhead and 
Landes , 10 Mann and Kawamura , 17 as well as Dragstedt, ct al , 18 have 
demonstrated that duodenectomy is compatible with life and perfect health 
for short periods of tune at least 

Our experiments and the observations recorded above suggest that 
the pancreas plays an important role in high severed gut obstruction 



This would also seem to show that the duodenal mucosa is not the de- 
termining toxic factor and that this membrane is not essential to life 

Sweet, et al ~ states “ the explanation of the similarity be- 

tween acute pancreatitis and acute high obstruction — they are alike be- 
cause they are both essentially the same thing, an intoxication with the 
toxic products of protein cleavage, in pancreatitis certainly due to pro- 
teolytic ferments of the pancreas, m high obstruction not necessarily, 
perhaps, but in our opinion m all probability, the same toxin, produced 
by the same ferment In pancreatitis the escape of the products of 
digestion of the pancreas into the tissues permits the intoxication, in 
obstruction, the conditions of obstruction permit the absorption of the 
toxic products, wduch under normal conditions w f ould either not be 
formed, or if formed would be immediately broken down to non- 
toxic products ” 

Group II — Segmental Obstruction The second group of investigators 
produced a doubly occluded segment or loop, in some cases using a gas- 
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troenterostomy to dram the duodenum, in others reconstructing the gut , 
while in still others the continuity of the gut was interrupted, a tape 
being employed to isolate a segment or loop 

The life of the animal and the rapidity of the onset and the severity 
of the symptoms m this type of obstruction depend upon several factors 
the size of the segment , the condition of its circulation, whether this is 
partly or completely occluded , the location of the segment and the con- 
sequent variations m the digestive activity of the mucosal cells , and the 
bacterial content of the segment Death results within from three hours 
to three days The fatal outcome is preceded by listlessness, “ groggy- 
ness,” rapid pulse, vomiting and rise of temperature, the last may be- 
come subnormal In the very toxic cases the animal at once becomes 
markedly prostrated and soon dies 

Necropsy shows the experimental lesion consisting of a segment of 




gut in different degrees of devitalization , free sero-sanguinous fluid in 
the peritoneal cavity , the engorgement of the liver, spleen and kidneys , 
congestion of the mucosa of the stomach, of the small intestine and, to a 
lesser degree, of the large intestine 

In the following series of experiments an excluded, bilaterally occluded 
segment about 20 cm in length was used, the oral and aboral ends of the 
gut contiguous to the segment were inverted and closed The circulation 
both to and from the segment was dehgated, thus immediately devital- 
izing it In each instance it was demonstrated that the experimental 
segment contained a colon-like bacillus This exact procedure was car- 
ried out in the duodenojejunum (Fig 14) , in the ileum, 8 cm oral to the 
ileocecal sphincter (Fig 15), and in the colon region about 8 cm oral to the 
anus (Fig 16) All these segments were left within the peritoneal cavity 
In other animals ileal segments were placed between the fascial planes 

592 



EXPERIMENTAL INTESTINAL OBSTRUCTION 


of the abdominal wall (Fig 17), and in still others the segment was 
placed exterior to the skin (Fig 18). 

All the animals died within seventy-two hours except those m which 
the segment was placed externally to the skin, in the latter event the 
segment had no effect on the health of the animal Of the intrapcritoncal 
segments, those fashioned from the duodenum were the most toxic, death 
occurring within twenty and one-half hours, those derived from the 
ileum were fatal in twenty-three to twenty-four hours, and those from 
the colon died in thirty-five to seventy-two hours In the fascial seg- 
ments located between the planes death occurred within twenty-six hours 

Since the dogs in Group II, just described, also had an associated 
severed gut obstruction (refer to Figs 14, 15, 16, 17 and 18) oral to the 




Fig 19 


excluded segment, it is important to consider the significance of this In 
relation to the segmental type of obstruction 

None of these animals presented a typical picture of high severed gut 
obstruction, although the actual mechanical obstruction existed The 
exception to this -was noted when the obstruction existed in the duode- 
num (where the se\ered gut obstruction is most toxic), in which c\cnt 
some of the animals exhibited slight spasticity of the hind legs It has 
been shown that in high severed gut obstruction most of the animals have 
a symptomless period of from eighteen to twenty-four hours in which 
they appear normal , w lnle those animals with a devitalized segment 
become toxic and prostrated within this period and die within twentj- 
six hours, excepting -when the segment is dem ed from the colon 
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Excluding the confusing elements which arise in connection with a 
segmental obstruction in the duodenum where the two types are more or 
less associated, let us compare the length of life and symptoms of a 
simple severed obstruction in the ileum with those in connection with 
the isolation of an ileal segment In the former instance the animal lives 
about fourteen days with signs of emaciation and gradual weakness 
until death intervenes and no fulminating symptoms develop, while in 
the latter instance (segmental obstruction) the animal dies within twenty- 
four hours with only a few hours of freedom from symptoms , this period 
is promptly followed by listlessness, unsteady gait (not spastic), marked 
weakness, and finally prostration and death 

When a severed gut obstruction is produced at the rectum the same 
picture develops as in the ileum, except that the animal lives twenty-eight 
days, while a segmental type of obstruction in this location is followed by 
death in from thirty-five to seventy-two hours Hence, the ileal and 
rectal segments represent almost a pure type of segmental obstruction 
and present the same picture as though the continuity of the bowel were 
restored Surely this would seem to show that the two types of obstruc- 
tion are of a different nature 

In another series of animals segments 30 cm to almost the whole 
length of the small intestine from the duodenojejunal ligament to the 
ileocecal sphincter were employed These loops * were produced by 
knotting the gut itself (Fig 19) , by simple twist of the gut (Fig 20) , 
and by pulling a loop of gut through a rent in the mesocolon (Fig 21) 
In some of these cases the circulation was immediately occluded (knot- 
ting) and in others the circulatory nutrition was gradually interfered 
with by peristalsis and filling of the loop with its own secretion and 
transudate, and consequent distention 

In this series of observations the animals died within three to forty- 
two hours, with symptoms varying from marked prostration, from 
which the animal never recovered, to those observed in the segmental 
experiments just described The length of life and severity of the symp- 
toms in these loop cases apparently did not depend so much upon the 
size of the loop as upon interference with the blood supply to the loop 
and its location In the large loops where the circulation was immedi- 
ately cut off death occurred within from three to seven hours In the 
instance in which the gut was drawn through the rent in the mesocolon 
with the gradual occlusion of the circulation, the animal lived forty-two 
hours despite the fact that the loop was 80 cm m length 

In the following experiments a segment of gut in the duodenojejunum 
was isolated without deliberate interference with its circulation In 


* The term “segment ” is used to denote an arrangement of gut as shown 
in Fig 15, the term “loop” is used to designate the condition of affairs shown 
in Fig 21 
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some cases the continuity of the gut was restored (Fig 24, a and b) In 
other cases the ends were inverted or a segment isolated with tape (Figs. 
22, a and b, 23, a and b), whereupon a functional or severed gut obstruc- 
tion was established above the point of isolation of the segment In the 
dogs in which the continuity of the gut was not reestablished and no 



Fig 21 


spontaneous distention of the segment occurred (Figs 22, a, and 23, a) 
death followed within sixty hours In those cases the segment ap- 
peared perfectly normal, showing no evidence of devitalization that is to 
say, the death of the animal was the outcome of the existing severed gut 
obstruction On the other hand, if under the same conditions the seg- 
ment became spontaneously distended and later hemorrhagic in color, 
and finally devitalized (Figs 22b and 23b), death occurred within 
from twenty-four to thirty-six hours Here a combination of the sev ered 
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gut obstruction and segmental obstruction was responsible for the death 
of the animal, the latter (segmental obstruction) being the dominant one 



Fig 226 


In those cases in which reconstruction of the bowel was practiced 
(Fig 24, a) and no devitalization of the loop occurred, the animals lived 
several weeks However, if the segment (Fig 24, b) became devital- 
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Fig 23b 


ized and was not removed the animal died \\ ithin forty-eight hours ; the 
death in this case being due to causes arising m connection \\ ith the seg- 
ment itself, as no se-'.ered gut obstruction existed abo\e 
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Protocols of Cases (Series of 1916, 1917, 1919, 1920) Number of Dogs, 35 

Dog 108— Female, small, white terrier Operation (Fig 14) Duodenal devi- 
talized segment Duration of life was twenty and one-half hours Autopsy 



^IG 24b 


Free sero-sangumous in peritoneal cavity, 20 cm of devitalized partially dis- 
tended segment, no reconstruction Congestion of intestinal mucosa small gut, 
slight congestion of colon, engorgement of liver and spleen 
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Dog 106A — Male, small brown, short-haired Operation (Fig 15) Ileal 
devitalized segment. Duration of life was twenty-three hours Autopsy As 
m dog 108, with the following exceptions, Ileal segment employed instead of a 
duodenal segment, and that the intestinal congestion was not so marked 

Dog 133 — Female, medium, brown and white Operation (Fig 16) Colon 
devitalized segment Duration of life was seventy hours- Autopsy Colon 
devitalized segment, some free fluid in peritoneal cavity, less than in other seg- 
ments, congestion of intestinal canal was less than in small intestinal segments 

Dog 87 — Male, small, black and brown, short-haired Operation (Fig 17) 
Ileal devitalized segment placed under the skm between superficial and deep 
fascia Duration of life, twenty-six hours Autopsy No free fluid m abdominal 
cavity, slight congestion in parts of small intestines, none of duodenum or colon, 
abdominal panetes infiltrated with a sero-sangumous fluid as occurs m the peri- 
toneal cavity containing a devitalized segment, a segment was found in the 
fascial planes, from w T hich a colon-like bacillus and a staph>lococcus were isolated 
The latter was probably a contamination 

Dog 109A — Female, small white terrier Operation (Fig 18) Ileal seg- 
ment exterior to skin, segment removed twenty-four hours later, gut recon- 
structed, no toxic sjmptoms developed Animal made an uneventful recovery 

Dog 86 — Male, small, brown, short-haired Operation (Fig 19) Ileal loop 
50 cm in length knotted Duration of life, ten to twelve hours Autopsy Sur- 
gical pathology produced (50 cm devitalized loop) , free sero-sanguinous fluid 
in peritoneal cavity Marked congestion of stomach, duodenum, small intestine 
and colon 

Dog 101 — Male, medium, brmdle mongrel Operation (Fig 20) Entire 
small gut accidentally twisted while forming an ileal segment Duration of life 
three hours and three minutes Autopsy Gut twisted from duodenojejunal 
ligament to terminal ileum, marked dilatation and congestion, ileal segment 
devitalized, colon showed a slight congestion, free sero-sanguinous fluid in 
pentoneal cavity 

Dog 88 — Male, large, short-haired bull terrier Operation (Fig 21) Ileal 
segment removed (previous operation) and a rent in mesentery produced through 
which 80 cm of small gut slid Duration of life, forty-two hours Autopsy 80 
cm. strangulated small intestine, gradual devitalization which accounts for the 
longer duration of life, free fluid m peritoneal cavity, slight congestion of the 
rest of the small intestine and slight congestion of colon 

Dog S3 — Male, small, brown and white terrier Operation Jejunal ileal 
segment 96 cm m length, circulation ligated Duration of life, six hours Autopsy 
96 cm. partially distended, devitalized segment, free fluid in peritoneal cavity, 
congestion of small gut and colon 

Dog 256 — Female, medium, brown and white Operation (Fig 22, a) 
Duodenojejunal segment 40 cm. in length, tape used to isolate segment, no inter- 
ference to the circulation, posterior gastrojejunostomy Duration of life, mnet> 
hours S}mptoms of severed gut obstruction Autopsy No free fluid in peri- 
toneal cavity, surgical pathology produced, segment not distended nor discolored, 
contained small amount of whitish pasty substance Gastric, duodenal and ter- 
minal colon mucosa congested 

Dog 240 — Male, small, brown Operation (Fig 22, b) Segment 40 cm m 
length, tape used to isolate segment; no interference to the circulation, posterior 
gastrojejunostomy Duration of life, seventy -four hours Symptoms of severed 
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gut and segmental obstruction Autopsy Surgical pathology produced, segment 
black in color, markedly distended, congestion of gastric mucosa, small and large 
intestinal mucosa, free fluid in peritoneal cavity 

Hog 303 — Male, large, white Operation (Fig 23, a) Segment 40 cm in 
length, no interference to the circulation, no reconstruction of the gut Symptoms 
of severed gut obstruction Duration of life, forty-eight hours Autopsy Surgical 
pathology produced, no distention of segment, no free fluid in peritoneal cavity, 
congestion of duodenal, gastric and colon mucosa 

Dog 309 — Male, large, black. Operation (Fig 23, b) Segment 30 cm in 
length, no interference to the circulation, no reconstruction of the gut Duration 
of life, thirty-six hours Symptoms of severed gut and segmental obstruction 
Autopsy Surgical pathology produced, segment distended, dark hemorrhagic 
in color, free fluid in peritoneal cavity, no observation on congestion of intes- 
tinal mucosa made 

Dog 291 — Female, medium, black and white Operation (Fig 24, a) Jejunal 
segment 40 cm in length, no interference to the circulation, reconstruction of 
bowel, end-to-end anastomosis Dog made an uneventful recovery Two weeks 
later, dog sacrificed, chloroform anaesthesia, blood removed for chemical study 
Autopsy Segments normal in appearance, not distended, omentum wrapped 
around segments, anastomosis m good condition, no intestinal congestion 

Dog 278 — Female, large, black and white Operation (Fig 24, b) Duodeno- 
jejunal segment 50 cm in length, no interference to circulation, reconstruction 
of bowel, lateral anastomosis Symptoms of segmental obstruction Duration 
of life, fifty-six hours Autopsy Surgical pathology produced, segment dis- 
tended, free fluid in peritoneal cavity, slight congestion gastric, small and large 
intestine mucosa 

These experiments definitely show that the changes in isolated de- 
vitalized segments are responsible for the lethal outcome 

In some instances when duodenojejunal segments were isolated and 
the circulation was not interfered with and the continuity of the gut 
restored, the segments did not distend nor become devitalized and the 
animals did not develop untoward symptoms, while, on the other hand, 
in a certain number of animals in which the conditions were in every 
regard similar to those just stated, the segment did become distended and 
devitalized and the animals presented the picture of segmental obstruc- 
tion and soon died When the same conditions were produced in the 
ileum and colon, the result in by far the greater number of cases was 
similar to what occurred in the duodenojejunum when no devitalization 
was present 

The reason why isolated segments (continuity of the gut restored) 
of the small intestine, especially those located in the duodenojejunum, 
frequently distend and become devitalized even though the circulation 
is not deliberately interfered with, whereas those in the colon become 
distended but not devitalized, is because of the preponderance of the 
secretory over the absorption phase in the small intestine, while the 
reverse obtains in the colon Attention was called to this fact by Oba- 
lmski 10 Although the colon segments were practically empty at the 
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time of their isolation, they later became filled with material, much dis- 
tended and the intestinal wall hypertrophied This was observed by 
Blake and Brown 20 However, in the small intestinal segments the 
secretion appeared more rapidly and the distention interfered with the 
circulation before a compensatory state had time to develop 

This explanation cannot be applied to those instances in which the 
isolated duodenojejunal segment does not become devitalized, for the 
reason that were interference with the circulation necessarily the out- 
come of the domination of the secretory phase and consequent disten- 
tion and devitalization, this would occur in every instance, while such is 
not the case Therefore, it is necessary to search for another factor as 
causative in this connection 

It is suggested that the greater motility of an isolated segment of 
small intestine renders it more responsive to peristalsis, and thus a com- 
paratively slight torsion of its mesenteric attachment may partially inter- 
fere with the circulation (circulatory stasis), and this in turn becomes 
responsible for a rapid filling of the segment with a bloody transudate 
and intestinal secretion If this be true, the conditions may be regarded 
as important factors in the devitalization of isolated segment in which 
there has not been a deliberate interference with the circulation 

This conception (based on the observation in Groups I and II) argues 
that bacteria are not the all-important factor in the cause of death in 
experimental obstruction Certainly in the severed gut type they appear 
to play no part, the only pabulum is the devitalized tissue at the site of 
inversion, and if this small amount of necrotic tissue were sufficient to 
cause death the symptom-complex of obstruction in the duodenum and 
colon regions would be the same Instead of this, there is a difference of 
about twenty days between colon and duodenum (severed gut obstruc- 
tion) in duration of life 

In the second group of observations, the segmental obstruction is 
compatible with life if the continuity of the gut be restored and if there 
is no devitalization of tissue, although bacteria are present in the segment 
However, when devitalization of tissue occurs there is a pabulum for 
bacteria and the production of toxic substances must follow 

When death occurs early (three to seven hours) after a large loop or 
segment has been isolated and its circulation abolished, one must search 
for some other cause for death than the action of bacteria upon devital- 
ized tissue It is, therefore, submitted that the specialization of the 
digestive cell, which is greatest in the duodenojejunum, is the foremost 
lethal factor, while the action of bacteria is a secondary one in segments 
devitalized by immediate interference with the circulation However, it 
is not improbable that in gradually devitalized segments (the outcome of 
distention and circulatory stasis) bacterial action is the important per- 
nicious factor because of the period of incubation thus presented 

From an experimental standpoint, putrefaction, the outcome of bac- 
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terial action upon nitrogenous foodstuffs, may be disregarded on the 
ground that the entire complex stated above may obtain in fasting ani- 
mals The toxicity of segmental obstruction may be increased if food is 
present in the segment, but this may be regarded as a minor factor This 
view is supported by the fact that a simple severed gut obstruction at the 
rectum permits the animal weeks of life without the appearance of ful- 
minating symptoms, and surely putrefaction must be very active under 
these conditions 

To summarize with regard to Group II (segmental obstruction) 
The evidence at hand suggests that the toxic products of protein cleavage 
may be a primary cause of death and that these cleavage products are 
the result of proteolytic action on somatic cells the death of which is 
the outcome of interference with their blood supply The action of bac- 
teria on devitalized tissue is no doubt of secondary importance How- 
ever, they must become a prominent factor when the circulation is grad- 
ually occluded As the investigation of the activities of intestinal 
anaerobic bacteria is still without definite result, the future may show 
that bacteria are more of a factor in segmental obstruction than 
now seems to be the case 

Group III — An attempt to clear up certain points of discord between 
the various observers 

Of the many observers working with intestinal segments or loops 
almost all, except Draper 8 and Sweet 2 and his co-workers, have disre- 
garded the importance of the simultaneous presence of the severed gut 
obstruction (functional obstruction) oral to the isolated segment To 
Sweet 2 belongs the credit of demonstrating the importance of the pan- 
creas in simple severed gut obstruction 

Roger 21 was one of the early observers to study this intricate problem 
of intestinal obstruction from a chemical and toxicological standpoint 
He and his associates, notably Garmer, isolated the toxins (including 
toxic proteoses) from the different portions of the intestinal canal They 
studied the toxicity of the stomach contents, of the bile, and of the pan- 
creatic juice They demonstrated that the toxins derived from the in- 
testinal mucosa are more toxic than those extracted from the contents of 
the gut, and that the duodenal mucosa possesses a greater toxicity than 
that of the ileum Their bacteriological studies encompassed the aerobic 
and the anaerobic groups 

Viewing the experimental work just mentioned as a whole, one gets 
the impression that the isolation of a single lethal, toxic agent in both 
the types of obstruction under consideration is impossible, and that a 
number of substances must be taken into account in animals whose 
condition is normal except for the experimental obstruction While this 
may be true, our experimental work seems to establish a relative lethal 
importance as far as these various factors are concerned 

Whipple 4 and his co-workers studied the loop or segmental type of 
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obstruction, and their isolation of a toxic proteose was considered the 
lethal agent That this proteose is composed of one or more primary 
proteoses and perhaps some B-nucleoprotein and nucleoluston is a later 
view toward which Whipple 22 seems to lean 

However, Whipple’s contention that the toxaemia is the outcome of 
a perversion of secretion or of a pernicious activity of the mucosa is 
difficult to understand, unless one assumes that the perversion of secre- 
tion may be the result of circulatory disturbances despite the fact that 
the blood supply of the segment is not deliberately interfered with This 



no circulatory changes have occurred is compatible with life provided the 
continuity of the gut is restored 

With regard to the experiments of Whipple, ct al ,* in which the ani- 
mals died, and autopsy showed only the loop of intestine which con- 
tained a certain amount of pasty material and no histological evidence 
of injury to the mucosa, Sweet, ct al called attention to the fact that in 
these animals a functional obstruction (severed gut type) existed oral to 
the segment (Fig 22, a) and that the simultaneous .presence of a gastro- 
enterostomy did not necessarily dram the duodenum abo\e the obstruc- 
tion Sweet and his co-workers proved this experimentally That is, 
they showed that the duodenum was drained by a gastroenterostomy only 
when the duodenum dilated and became hypertrophied (Fig 25) , under 
these conditions the animal survived On the other hand, if the duode- 
num did not undergo the changes stated above, the gastroenterostomy 
was not effective as an oral dram (Fig 26) and the animal died 
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A similar explanation of the fatal outcome is applicable to the experi- 
ments (Fig 27) of Whipple, et al , in which, although the segment was 
drained externally and even freely washed out, the animals died because 
the oral gut was not drained by the gastroenterostomy In addition to 
this, Sweet and his coworkers further proved the rationale of their con- 
tention when they isolated a segment of the duodenum (similar to that 
of Whipple, et al ) but restored the continuity of the gut and at the same 



time demonstrated that when either end of the isolated segment was 
drained the animal remained normal This operation really consists m 
establishing a Thiry-Vella fistula (unilateral occluded segment) 

Draper, 7 after experimenting with Thiry-Vella fistulse, observed that 
at the end of four or five days the animals showed marked evidence of 
toxaemia, rapidly lost weight and died within a short period of time 
However, when the mucosa was removed from the isolated segment none 
of the symptoms stated developed These findings would seem to 
accord with those of Whipple, et al 

The observations of the writer in connection with Thiry-Vella fistula 
would seem to justify acceptance of the views of Sweet 

Protocols of Experiments (Series of 1916-1917) Number of Dogs, 3 
Dog 167 — Female, small fox terrier Operation March 12, 1917, Thiry-Vella 
fistula Animal died June 17, 1917 Duration of life, ninety-seven days No 
fulminating toxic symptoms developed Animal became gradually emaciated 
Autopsy Negative as to actual cause of death 

In this series of experiments death occurred rapidly in three in- 
stances , the fatal outcome, however, was due to the presence of a de- 
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vitalized segment (unilateral occlusion), to peritonitis and to a pan- 
creatic abscess and was not the result of a toxaemia sequential to the 
absorption from the duodenal segment (unilateral occlusion) 

Certainly if a toxsemia is produced it is not a pernicious factor as 
compared to the effects of either of the obstructions under considera- 
tion The rapid death in Whipple’s experiment (Fig 27) must be 



Fig S7 


attributed, as Sweet suggested, to the oral functional obstruction (severed 
gut obstruction). 

The view advanced by Sweet, ct al which Draper 8 and his associates 
at one time were inclined to accept, that when a segmental obstruction 
was fashioned, the proteose of Whipple was formed in the gut abo\e 
(Figs 22, b, 23, b) the point of obstruction and excreted into this seg- 
ment, cannot be reconciled to the fact that m the presence of a segmental 
obstruction in which the continuity of the gut was restored (Fig 24, b) 
and the animal died However, if the isolated segment was not devital- 
ized (Fig 24, a) the animal lived This argues that the lethal toxin is 
formed in the segment and is not the result of the oral obstruction, for 
the reason that the obstruction element is removed from the problem by 
restoration of the continuity of the gut This is one of the determining 
considerations m support of the belief that Whipple’s entity is not the 
outcome of an oral functional obstruction 
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The fact previously reported , 8 into which the contents of isolated seg- 
ments (with reconstruction of the continuity of the gut) was injected 
showed only slight or no evidence of intoxication, can only be explained 
on the ground that we committed a technical error in the isolation of the 
poison Our conception at that time was that since no functional ob- 
struction existed above the segment, no poison was formed However, 
since this time we have on frequent occasions isolated a proteose under 
the very conditions under which we previously failed 

As to the character of the proteose from a chemical standpoint, it 
would seem that the poison consists of several further split products 
This is supported by the fact that m chemistry a proteose is not regarded 
as toxic This does not, however, exclude the conception that the in- 
toxication may be dependent upon the product of further cleavage of the 
protein molecule In any event, one must bear in mind that the intra- 
venous injection of the poison or poisons is followed not by the signs of 
high severed gut, but of segmental gut obstruction 

Protocols of Cases (Series of 1916-1917) Number of Dogs, 10 

Dog 221 — Female brmdle, 6 kilos 6/8/17 — Ether anaesthesia 8 40 pm Kymo- 
graph observation throughout experiment 845 pm — B lood pressure normal Injec- 
tion of 35 c c purified loop fluid (lethal dose) Primary rise of blood pressure — duration 
ten minutes 950 pm— P ulse, 120, slight fall in pressure 958 — Temperature, 100 
1000 — Pulse, 114, semi-solid stool Pressure normal 1025 — Semi-solid stool 

1045 — Pulse 126, irregular diarrhoea Pressure normal 1050 — Temperature, 98 
11 15 — Small semi-solid stool 1130 — Respiration, 14, temperature, 94, pulse, 104, 
irregular 1145 — Small semi-solid stool 1215 — Bloody stool 100 am — B loody 
stool Temperature, 96, respiration, 16, pulse, 62, slight fall in pressure 145 — 
Bloody stool 240 — Temperature, 965, respiration, 20, pulse, 100, irregular Still 
farther fall in blood pressure Bloody stool 3 30 — -Pulse imperceptible , profound 
prostration Marked fall in blood pressure 5 10 — Animal dead 5 30 — Autopsy 
Slight congestion of liver, spleen, and more or less throughout the stomach and 
intestinal mucosa Colon contents blood tinged 

Dog 222 — Male, black and white 6 kilos 6/8/17 — Ether anaesthesia 9 30 v u , 
pulse, 100 935 — Intravenous injection 130 cc purified loop fluid (lethal dose) Com- 
pare with dog 221 940 — Pulse, 36, respiration, 18 Dog still under influence of ether 

10 00 — Dog responds to whistle and call, staggers around 10 10 — Pulse, 60 10 30 — 

Animal became prostrate Pulse, 186, temperature, 98 1055 — Liquid and semi-solid 

stools Profound prostration 1105 — Diarrhoea Animal attempts to walk around, 
urinates 11 15 — Bloody stools (diarrhoea) Prostration less 11 35 — Pulse, 132, 
respiration, 18, temperature, 97 Small watery stool 11 50 — Dog very weak, 

falls to floor when placed on feet Small bloody stool 12 40 — Watery stool 
Marked prostration 100 am — D iarrhoea Pulse, 160, respiration, 15 Marked 

prostration 130 — Dog cold 200 — Pulse, 120 210 — Pulse, 150 215 — Pulse, 220 
220 — Animal dead Duration of life four hours and fifty minutes 300 — Autopsy 
Same as dog 221, except for marked engorgement of hver and spleen The conges- 
tion of stomach and intestine was much greater Dog did not volnit 

Dog 223 — Male, large, brown 10 45 p m — Ether anaesthesia Preoperative 
pulse, 72, respiration, 25, temperature, 101 1050 — Injection 115 cc mucosa extract 

de albuminized After anaesthesia slight diarrhoea No prostration Animal re- 
covered at once from anaesthesia and ran around 11,00 — Pulse, 186 11 15 — 
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Resting 1140 — Pulse, 72, respiration, 44, temperature, 99 Animal showed slight 
weakness 100 am — P ulse, 60, respiration, 26, temperature, 100 Weakness of 
hind legs 130 — Watery stool, no blood 205 — Hind legs still weaker 230 — • 
Hind legs much stronger 3 00 — Pulse, 60 , respiration, 26 , temperature, 100 Dog 
in good condition 3 10 — Dog m good condition 

Murphy and Brooks 0 suggested that m intestinal obstruction the 
presence of necrosis of the gut, together with the action of bacteria, were 
the important causative factors m the toxaemia attendant upon this condition. 

Dragstedt 0 and his associates, working along similar lines, were in- 
clined to regard bacterial action as the dominant factor in the production 
of the toxaemia They claim that the presence of sterile devitalized loops 
is compatible with life 

The fact that the presence of sterile devitalized segments of gut is not 
followed by death, does not answer the contention on part of the writer 
that duodenal segments are more toxic than those fashioned in the colon, 
nor does it make less true the fact that the isolation of large devitalized 
segments is rapidly fatal The writer feels that though an abacterial seg- 
ment is isolated in the abdominal cavity of the experimental animal, it is 
still capable of causing death because of liberation of a toxin the result of 
the breaking down of the host protein This would explain why a duo- 
denal segment is more toxic than one of the colon, on the ground that 
the digestive specialization of the cells of the mucosa is greater in the 
duodenum than it is in the colon , it also explains the rapid death when 
large devitalized segments are obstructed, as this means destruction of a 
greater area of cells One of the possible fallacies of the explanation just 
offered might be developed in connection with further investigation of 
the action of anaerobic bacteria and their symbiosis with the aerobes acting on 
devitalized tissue In this event, however, one would have to assume a 
degree of virulence on part of this combination of bacterial life not as 
yet demonstrated 

Further support of the non-bactenal character of the intoxication in 
segmental obstruction is supplied by Cooke and Whipple , 23 who pro- 
duced a sterile abscess by means of turpentine injections, and acute 
pancreatitis by the injection of sterile bile The advent of these condi- 
tions was followed by an intoxication very similar to that following an 
injection of a toxic proteose 

In investigating along these lines, the writer scraped out the mucosa 
of an isolated duodenal segment, thoroughly washed it and introduced 
the washed scrapings into the peritoneal sac of a normal dog Following 
this one of three things happened No reaction occurred , peritonitis 
developed , or the animal exhibited tremor, bloody stools, vomiting and 
rise of temperature, tc, a non-lethal picture of a proteose intoxication, 
such as follows intravenous injection, was provoked Hence, it would 
seem permissible to assume that we produced a condition of affairs w r hich 
w r as m no sense ascribable to bacterial action 
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Protocol of Cases (Series of 1916-1917) Number of Dogs, 6 

Dog 163 — Male, medium, 30 cm caudad duodenum resected , end-to-end anastomosis 
Duodenal mucosa washed thoroughly, mucosa scraped and introduced into the peritoneal 
cavity (homologous cells) Within thirty-six hours the dog passed bloody stools , apparent 
tenesmus, vomited once Temperature, 102 , pulse, 156 Urinary output increased and 
dog very thirsty on the following day, blood and mucus passed Temperature, 102, 
pulse, 1 14, irregular Slight tremors, no vomiting Twenty-four hours later the 
dog made an uneventful recovery Two weeks later the washed cells from an obstructed 
dog were introduced into the peritoneal cavity (Dog No 163) Dog made an uneventful 
recovery without signs of obstruction One week later washed cells from another 
obstructed dog were introduced into the peritoneal cavity (Dog No 163) The 
dog died twenty-four hours later Autopsy revealed a frank peritonitis 

The theory of Draper , 7 that in severed gut obstruction the administra- 
tion of the scrapings of jejunal mucosa suspended m water detoxicated 
the poison originating in the duodenal mucosa, is now regarded as falla- 
cious, and it would seem that the beneficial effects produced may be prop- 
erly ascribed to the watery contents of the mixture employed and not to 
any specific effect on the part of the jejunal scrapings Hartwell and 
Hoguet 24 increased the duration of life m their obstructed animals by 
the copious administration of water Their point of view that dehydra- 
tion of tissue is the important factor with a secondary intoxication the 
result of dehydration, as the cause of death in severed gut obstruction, 
does not appear to be in accord with present views 

COMMENT AND SUMMARY 

In the types of experimental intestinal obstruction discussed above, 
the toxins seem to have a two-fold origin In severed gut obstruction m 
the duodenal region the pancreas is probably the mam source of the 
toxm Bacteria are apparently not a determining factor m this type 
of obstruction 

In the pure segmental type of obstruction (t e , an isolated segment 
with the continuity of the gut restored) the damaged intestinal tissue is 
the deciding factor as regards lethal outcome, if no devitalized tissue is 
present death does not occur In non-devitalized segments bacteria 
alone will not be responsible for a lethal outcome Surely at times a 
devitalized segment appears to be responsible for a lethal outcome long 
before there has been time for bacterial action to play a part m the 
result When a severed gut and segmental obstruction are present to- 
gether and there is no damage to the intestinal mucosa in the segment, 
the lethal outcome is due to the oral severed gut obstruction and not to 
the undamaged segments 

In both types of obstruction the breaking down of the host protein 
molecule appears to be an important factor m the formation of toxic 
substances Whether the actual end products in both instances are 
chemically allied or not has yet to be proven 

In the severed gut obstruction death appears to be essentially a 
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physiological one In the devitalized segmental type this is true in the 
main, the added element being the presence of bacteria 

For the present the character of the toxic product in the former can 
only be conjectured, while in the latter the not clearly defined proteose or 
its split products may be regarded as the lethal agent 

In conclusion the writer wishes to express his thanks to Prof George 
D Stewart for the courtesy of the research laboratory For the construc- 
tive criticism of this paper, the generous help of Professor Iiaubold and 
Doctor Draper was obtained Professor Gettler gave Ins valuable assist- 
ance in elucidation of the chemistry of the problem To Doctors Barber, 
Vejvoda, Stark and Otto the writer is indebted for their able assist- 
ance in the surgical procedures carried out in these experiments 
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A FUNDAMENTALLY NEW TECHNIC FOE INGUINAL 
/ HERNIOTOMY * 

By Marsh Pitzman, MD 
op St Louis 

This addition to the stream of discussion of inguinal herniotomy tech- 
nics shows that I agree with those who feel that our statistics in this oper- 
ation are materially better than our results Further, that through a 
thorough study of the underlying anatomy, physiology and pathology, I 
am hopeful of having been able to grasp some hitherto not properly 
evaluated principles My previous reports were on “ The Cause and 
Prevention of Hernia ” 1 and “ A Suggested Step in Technic ” 2 really 
a preliminary report of this completer discussion 

Beyond reasonable doubt Bassim’s operation 3 marks a turning 
point in the history of inguinal herniotomy, for it is only after his report 
that we are justified in speaking of radical cures His essential contribu- 
tion is, in my judgment, the resection of the inguinal canal portion of the 
hernial sac, which he accomplished both theoretically and practically Be- 
fore his report, surgeons did not completely resect the sac, while since 
that time resection or at least destruction of the sac is the only universal 
feature in all technics This procedure alone will probably cure at least 
three out of every four small or even medium sized hernias The fact is, 
the Kocher technic, 4 which is concededly nothing more than a decidedly 
complicated method for high ligation of the sac, gave rise to the reports 
ranging from 92 to 97 per cent permanent cures — fully equal to the 
Bassim reports of the time While the Kocher method has justly gone 
out of fashion on account of its contra-indications and dangers, it re- 
mains for the student one of the most interesting and instructive phases 
m the history of inguinal herniotomy While the original Bassim 
technic and the Bassim modified to bring the internal oblique and 
transversus muscles m front of the cord still have many adherents, the 
strong tendency throughout the world during later years has been to re- 
inforce these muscles by flaps from the external oblique aponeurosis 
This newer principle, generally known m this country as the Andrews 
imbrication method, 5 m Europe as the Girard procedure, 6 has a large and 
apparently unending list of minor modifications , 

Inasmuch as anatomy forms the foundation on which every hernio- 
tomy must depend, and a large gap exists between the anatomist’s and 
surgeon’s description of the inguinal canal, let me here review the essen- 
tial facts and add what I consider salient, though from surgical papers 
generally omitted points The belly wall from without inwardly is made 

* Briefed from a paper presented at the St Louis Surgeon’s Club, December 22, 1921, 
at the St Louis Medical Society, March 22, 1921 
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up of skin (cutis), subcutaneous fatter layer (panniculus adiposus), deep 
fascia — the muscles with their aponeuroses — deep fascia, an extrapcri- 
toneal fatty layer and finally internally the peritoneum The spread-out 
tendon of a muscle, called an aponeurosis, is made up of paralleling 
strands of white fibrous connective tissue The term fascia means wrap- 
per, which in this region as per routine encases the muscles and aponeu- 
rosis on both surfaces As both aponeuroses and fascias are made up 
exclusively of white fibrous connective tissue, they are indistinguishable either 
grossly or microscopically , in other words the distinction between these 
terms rests solely on their function The part of this layer of deep fascia 
against the transversus muscle and continuing down to the inguinal liga- 
ment of Poupart receives the special name of transversus fascia 

With this explanation every surgeon should be able to understand 
the accompanying diagram of inguinal hernia, which strikes me as the 
simplest possible (see Fig i) The self-explanatory terms abdominal 
and subcutaneous rings (annulus mgumahs abdonnnalis et subcutaneus) are 
used in the Basle Nomina Anatomica revision of anatomical nomencla- 
ture (B N A ) instead of the old terminology (OT), internal and ex- 
ternal rings, respectively Further, the transversahs muscle has been 
changed to transversus As the terms external and internal have been 
widely used both in relationship to the midline of the body and to the 
depth from the surface, all modern anatomists have discarded the terms 
external and internal in relation to the midline of the body, and in their 
place substitute lateral and medial This is a typical example of the pos- 
sibility of confusion m the old terminology, for the external, that is 
superficial, ring is internal as related to the midline of the body The 
subcutaneous ring and the anterior wall of the inguinal canal are cor- 
rectly described and understood in most anatomic tests, but the abdom- 
inal ring and more particularly the posterior wall seem to have been 
universal^ overlooked or misunderstood by surgeons To describe the 
posterior wall, from inside the abdomen outwards are the perito- 
neum, a variable layer of extrapentoneal fatty tissue and the trans- 
versus fascia, this transversus fascia is reinforced across its ante- 
rior surface by the falx aponeurotica inguinalis and the ligamcntum mter- 
foveolare of Heesselbach, as shown in Fig 2 The falx aponeurotica 
inguinalis (falx-sickle) is that part of the insertion of the combined 
internal oblique and transversus aponeurosis, v Inch attaches to the in- 
guinal ligament and also along the pectineal line of the ramus of the 
pubis for a variable distance laterally, averaging perhaps about an inch 
and a half Its lateral edge thins out and blends with the trans\ersus 
fascia The ligamentum mterfoveolare (fovea-pit) extends from the in- 
ferior margin of the transversus muscle, anterior to the transversus fascia, 
and blends mfenorly •with the inguinal ligament of Poupart As muscle 
fibres continuous with the trans\ersus run into this ligament, His' in 
a minority opinion suggested calling this structure the musculus and 
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aponeurosis interfoveolare When well developed the edges of the liga- 
mentum interfoveolare and the falx aponeurotica inguinalis blend, so that 
no medial fovea exists The fact is Henle, 8 one of the early students 
of the problem, considered blending of the edges the normal anatomic 
condition However the anatomists may finally settle the finer technical 
points, the essential fact is that the whole area between the inferior 
margin of the transversus muscle and the inguinal ligament of Poupart is 
protected by the transversus fascia, reinforced throughout most of its 
extent by broad sheets of aponeurosis The only anatomic opening is 
where the cord (funiculus spermaticus) pierces the transversus fascia and 
this is reinforced at its danger point, mferiomedially, by the inferior portion 
of the ligamentum interfoveolare 

All anatomies, so far as noted, stressed the importance and strength 
of this transversus fascia and the overlying aponeurosis layers Most of 
the surgical discussions on the other hand simply mention this fused 
layer mechanically, without laying one particle of stress on it, or even go 
to the extreme with Polya,® who after a very complicated description 
states its strength is not worth considering Which brings us to the 
question of which group are correct and how this difference of opinion 
came about'' I believe the anatomists are correct in their description of 
what they are much more familiar with, i e , the normal status, while those 
surgeons who do not admit it has any particular strength are describing 
the abnormal, t e , when the layer has become atrophied under contin- 
ued pressure of a very large hernia, or more particularly when it has been 
damaged by a previous operation I agree emphatically with the anat- 
omists that this fused aponeurosis fascia layer is functionally the essen- 
tial factor in keeping intestines from entering the inguinal canal The fact is, 
this layer is sufficiently strong in practically all individuals to prevent 
hernias from really entering the inguinal canal, except at its point of least 
resistance along the spermatic cord In my dissecting room tests of 
the six bellies opened this year, I could not push my gloved finger 
through the transversus fascia aponeurosis at any point, except directly 
against the spermatic cord Genuine direct hernias are simply a relax- 
ation and bulging outward of this layer, and practically never form a true 
sac or enter the scrotum (See Moschowitz’s discussion, 10 page 42 ) 
This is popularly very much understood because many surgeons diagnose 
every large-necked hernia, which from its nature extends down close to 
the lateral margin of the rectus muscle as direct On the other hand, fully 
half of the hernia recurrences are direct, but this only shows that after our 
usual herniotomy technics this layer is no longer strong and resistant — a 
proposition I will discuss m more detail later For those surgeons still 
skeptical about the normal strength of this fascia aponeurosis sheet, a 
simple test in their next small or medium-sized herniotomy would be to 
put their index finger through the neck of the hernial sac into the belly 
cavity and then press forward against the layer On their conclusion 
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from this test I am willing to rest this anatomic discussion of the posterior 
wall of the inguinal canal 

With these preliminaries out of the way I am ready to give the theory 
on which I developed the operation now to be described As a matter of 
fact I worked out my own theory, but as Bassini went at the position on 
absolutely the same basis, I will quote him Let me translate those charac- 
teristic statements as literally as possible (Arch f khn Clnr \ol xl, p 
435) “ I thought to myself that this could be worked out b} means of the 
rebuilding of the hernial canal, as this exists under ph} r siologic condi- 
tions, that is, a canal with two openings, an abdominal and a subcu- 
taneous, further with two walls, a front and a back through the middle of 
which the spermatic cord would run obliquely ” Later on page 441 he 
rediscusses the physiologic anatomy of the canal and then states, “ In 
order to make possible the radical cure of inguinal hernia, it is, according 
to my contentions, indispensable that the original psychologic (valve) 
type of the inguinal canal be reproduced ” 

In my judgment, his theory grasped the essence of the problem, and 
even after the lapse of a generation I would not have the slightest desire to 
modify his statements one iota But from the various operations advo- 
cated and used, it is self-evident that the surgical world has gotten further 
and further from his conception — in a word, has passed on and forgotten 
But when Bassini came to applying his theory to practice, I personally feel 
that he made a grievous mistake, which chanced to swing the tide of all 
effort in the wrong direction And so far as I could find out not a single 
protest has ever appeared in this literature until my preliminary report It 
seems impossible that others have not hit on the same conception I have advo- 
cated, but at any rate they have never been able to influence the tide or even 
really make their protest heard Bassini split the aponeurosis of the ex- 
ternal oblique, separated out the hernial sac and then tied off the neck of 
the sac Everybody followed suit In justice to Bassini, let me call atten- 
tion to the fact that on account of the danger of peritonitis during that 
stage of surgery, most operators refused even to open the hernial sac, 
using various torsion methods instead His opening of the sac was a 
progressive step forward, and he was probably, subconsciously at least, 
influenced by his anxiety to close off the peritoneal cavity at the 
earliest possible moment Bassini then resected the inguinal canal por- 
tion of the sac and proceeded to attempt to repair the abdominal ring and 
posterior wall of the inguinal canal He aimed to sew the musculus 
obhquus internus, the musculus transversus and the fascia verticalis 
Cooperi (old name for transversus fascia and aponeurosis) down to the 
inguinal ligament of Poupart But let me quote verbatim, page 437 
“ For the just discussed suture it is advisable to use silk and interrupted 
sutures, and to take hold of the three-ply musculo-aponeurotic laver at 
2 to 3 cm from its (low'er) edge The lower two stitches — into lateral 
margin of rectus ” 
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By what anatomic authority sew the internal oblique and transversus 
muscles down to the ligament of Poupart? As Bassim quotes none and ' 
it is not even mentioned among the occasional anatomic variations in 
reference volumes, I feel confident that he fell short of h'is own theory 
That is why I feel he made a mistake, which has been universally fol- 
lowed All of which refers purely to the physiologic anatomy of the 
canal, and is entirely aside from the question as to whether sewing these 
muscles down to the inguinal ligament of Poupart will yield a larger 
percentage of permanent cures In my judgment, Bassim was right in 
maintaining he did not transplant the cord but he did transplant the 
muscles, at least temporarily These statements apply, in my judgment, 
with equal force to the so-called anatomic modification, which consists in 
sewing the internal oblique and transversus muscles down to the inguinal 
ligament superficial to the cord (Wolfler, 11 Ferguson, 12 Girard, 6 
etc ) Bassim unquestionably aimed and thought that he had also sewn 
the transversus fascia and aponeurosis down to the inguinal liga- 
ment, but it is doubtful whether he ever really accomplished that object 
in even a small minority of his cases With no protection for the in- 
testines and with the peritoneal cavity closed, only a foolhardy surgeon 
would ever really catch the transversus fascia in even a single stitch 
The fact is, most modern authors concede that they catch only the internal 
oblique and transversus muscles m their stitches From the physiologic 
anatomy basis Bassim was therefore doubly wrong, as he caught the 
layer he had no warrant for catching and missed the layer he should 
have caught No— the only practical way to catch the transversus fascia 

and aponeurosis is before the peritoneal cavity has been closed , in this 
operation before the hernial sac has been resected Which is the practi- 
cal kernel of my whole discussion 

As to the very important question as to whether, in a satisfactorily 
healed hernia, the internal oblique and transversus muscles usually 
remain strongly united to the inguinal ligament and functionary 
capable, I failed to find a single reference in a right intensive search A 
recent German article by Druner 13 refers to the conception that the 
internal oblique and transversus remain attached and functionally 
capable as an assumption which is no longer generally believed, but he 
does not give any special reference Lameris 14 evidently had some 
well merited curiosity on this point, as he tested the Bassim operation 
with the usual stitching of the internal oblique plus transversus to the 
inguinal ligament, as contrasted with absolutely the same technic except 
for omission of these stitches His results on indirect hernias exclusively, 
checked at I to i r / 2 years postoperative are given in table i In 1918 he 
reported a second series, without stitch, which was done to verify his 
original results The details of this second series, included in the same 
table, can be located through reference 15 As this 4 per cent differ- 
ence between the two groups is well within the normal variation of 
figures, his evidence would tend to show that the attempt to sew those 
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muscles to the inguinal ligament of Poupart is an unessential and at any 
rate minor factor in the result 

In recurrent cases Polya 0 and in this country Moschow it 7 10 report 
observations on these muscles being separated either in part or through- 
out, or becoming as thm as sheets of paper But the) both consider 
this separation the cause of the recurrence and therefore argued for 
non-absorbable sutures Moschowitz, however, seems to glimpse pos- 
sibilities beyond his conclusion when he states, “ The transplanted 
muscles always tend to pull away from Poupart’s ligament, at best there is 
little tendency for firm union between muscle fibers and ligamentous tissue ” 
In recurrences I have always observed separation of internal oblique and 
transversus muscle from inguinal ligament, but to date have not had oppor- 
tunity to examine non-recurrent cases after a lapse of years 


Table i — Statistics of Lamcris of Utrecht University 


Indirect hernia only 

Number of cases 

Recurrences 

Pcrcentapc 


5 11 

20 

39 % 

W.thou. 

443 

21 

47 % 

Without C oASupat. ) 

177 

6 

3 4 % 

Total without stitch 

620 

27 

43 % 


Which brings us to the much mooted question as to whether it is 
weakness in the muscles, or aponeuroses and fascia, as cause of hernias 
And the answer strikes me as very obviously both , for if the muscles arc 
paralyzed the resultant relaxation of the aponeuroses and fascias allows 
a hernia to gradually force its way out, while on the other hand, anat- 
omically, both walls, the subcutaneous ring and even the greater part of 
the abdominal ring are formed exclusively by aponeuroses and fascias 
Further, not only do I believe that sewing the internal oblique and trans- 
versus muscles down to the inguinal ligament will not accomplish any 
good, but, let me add, the more conscientiously an operator attempts it, 
the worse will be his results For if he just picks up a few muscle strands 
in his stitches, little damage will have been done when lus stitches cut 
through, whereas when he gets a good grip on both muscles and inguinal 
ligament and attempts to really pull these la)ers together — veil, the 
most fortunate outcome possible, in my judgment, would be to ha\c Ins 
knots untie The universal directions are to pull these la) ers together 
without undue tension, to which I now answer that even in average cases it 
cannot be done I believe these stitches cause pressure necrose and in a 
short time cut through the muscles or inguinal ligament to the point at which 
excessive tension is rehe\ed Which means the destruction of a certain 
amount of muscle tissue, but what is practically of even much greater im- 
portance, the loss of motor nene suppl) to the muscle, medial to the injury. 
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This to my mind accounts for the great percentage of recurrences medial to 
the inferior (deep) epigastric artery, whereas without preceding operative 
intervention true hernias scarcely ever form in this region, i e , the 
medial focea 

After all these complicated facts and theories, the steps in my technic 
are simplicity itself Using the routine skm incision, I go down into the 
aponeurosis of the external oblique opposite the abdominal ring, even in 
primary operative cases, and then work somewhat more cautiously as I 
approach the cord exit at the subcutaneous ring Inserting a blunt- 
pomted forceps through the subcutaneous ring just under the external 
oblique aponeurosis, I split this aponeurosis, being careful to remain in 
the direction of its paralleling strands (see Fig 3) Then lift up the 
spermatic cord and hernial sac en masse and dissect out the inguinal por- 
tion of the sac (see Fig 4) Then open the sac and insert my right finger 
through the abdominal ring, examining its boundaries, locating the deep 
epigastric artery, and finally testing the whole of the posterior surface 
of the transversus aponeurosis-fascia down to the lateral border of the 
rectus muscle The question of intestinal adhesions, sliding hernias and 
bladder proximity should also be watched for, because, if present, they 
obviously call for special watchfulness m subsequent steps In recent 
cases the tissues around the abdominal ring ordinarily do not feel espe- 
cially strong, but in cases of longer standing these tissues tend to become 
thickened and even contracted down, which I interpret as Nature’s at- 
tempt at cure The fact is, this scar tissue and tendency towards contrac- 
tion was so marked in the majority of long-standing small and medium 
sized hernias as to make me feel that Nature was generally ready to help 
out the surgeon who failed to close the abdominal ring effectively As 
regards the transversus fascia and hts overlying aponeurosis, I have been 
throughout impressed by its strength, even in certain cases in which re- 
laxation could be noted by external examination For example, I have 
never chanced to find any localized weak point, which tempted me to rein- 
force by overlapping or stitching, although I have been on the lookout for 
it — except of course in recurrent cases 

To close the abdominal ring I cut off the hernial sac to within about 
one-quarter inch of the ring (see Fig 5) , then by means of three or four 
forceps around the circumference I hold the ring well open and insert my 
suture as shown in Fig 6 Full curved, medium sized needle, round 
point, No 2 tanned catgut, using mattress principle, in children or weak- 
lings No 1 tanned fulfills all requirements A simple running stitch is 
not at all equivalent to these mattress stitches either theoretically or 
practically The first suture through the transversus fascia and aponeu- 
rosis about one-quarter inch beyond the ring margin as determined by 
palpation, then out through sac, and then a good grip on the inguinal 
ligament of Poupart, that is between one-eighth and one-quarter inch 
from edge, which means that it really catches the fascia lata of the thigh 
and the aponeurosis of the external oblique as well , then into the neck of 
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the sac and through the transversus fascia-aponeurosis from within out- 
wardly at somewhat over one-eighth inch from start of this mattress 
suture Absolutely reversing the usual procedure, I avoid the internal 
oblique muscles as much as practical in inserting these sutures, in fact use 
a retractor to get these muscle fibres out of the way whenever they 
overlap the opening m the transversus fascia-aponeurosis Of course the 
inguinal ligament should be absolutely cleared and also lifted up to avoid 
the possibility of injuring the femoral vein The first suture should be 
placed sufficiently high so as to just leave room for the cord when the cat- 
gut is drawn down tight Remaining sutures spaced about one-fourth 
inch apart on absolutely the same principle, which means a total of two, 
three, four and even five or more, as the individual case may call for 

The accompamng plates picture the repair of an average hernia, but 
let me emphasize here that the same principles m my judgment underly 
the repair of all inguinal hernias In many cases one suture reduces the 
opening in the transversus fascia-aponeurosis to its normal size, while 
when the split m this layer has extended down to the lateral margin of 
the rectus muscle, obviously about a half dozen sutures are required 
As any established technic will cure the overwhelming majority of small- 
necked hernias, my interest centres in the use of this technic in the 
medium, large and largest-necked hernias Whether these very large- 
necked hernias are primarily direct, or, as I agree with Moschowitz and 
others, indirect, is a point of only academic interest as far as this opera- 
tive procedure is concerned For whether or no, the underlying prin- 
ciple of this technic is to restore valve action by the effective repair of 
the posterior wall and the abdominal (O T internal) ring 

After all the required sutures are inserted they are snugly tied from 
above downwards, three knots and over ^4 -inch cut, as otherwise catgut 
is very liable to untie and my theory is to have these layers hold together 
for at least ten days (see Fig 7) These stitches, I claim, can be tied 
without undue tension m most all cases In regard to the very slight 
amount of tension necessary to hold the opposing layers together, catgut, 
being materially larger than silk or any other non-absorbable suture now 
used, has decidedly less tendency to cut through the tissues If m any 
individual case coaptation without undue tension could not be acomphshed, 
I would certainly feel that this indication called for the insertion of a free 
aponeurosis-fascia transplant, which I would borrow from the thigh (See 
Kirschner’s 1G experimental work In my judgment the adantage of 
a neighboring flap, with its temporarily better lymphatic circulation, is 
much more than counterbalanced by its injury to the strength of the abdom- 
inal wall, which is — lest we forget — what we are out to repair But if you 
just must have a pedicled flap, my suggestion would be to borrow it from 
the front of the thigh 

The cord is then placed m its normal position and the aponeurosis 
of the external oblique sewed over it (see Figs 8 and 9) Whenever 
a large hernia has caused a stretching of this aponeurosis I take out the 
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slack by overlapping the edges At the subcutaneous ring the normal 
triangular slit, just large enough for the cord, should be reproduced as 
nearly as possible To prevent a dead space I sew the subcutaneous 
fatty layer with a running stitch, and then close the skin, also with 
catgut To clear the tissues rapidly and well, I make use of the well 
known gauze dissection, tie only the larger vessels in dosing up, and 
depend to a great extent on a firm spica-dressing to minimize the early 
post-operative hemorrhage incidence In inserting the deeper sutures I 
am always on guard to avoid the deep inferior epigastric artery, even 
though I rather feel it would ordinarily get out of the way of a round 
pointed needle The accompanying vein is both theoretically and prac- 
tically more readily caught by suture, but on tying this hemorrhage usually 
ceases At times, however, I imagine persistent bleeding might call for special 
ligation As regards the theoretical risk of having stitches go through into 
the peritoneal cavity, my contention is that they sink into the delicate endothe- 
lial layer and are covered over within a few hours 

This concludes my paper, as I am not going to attempt statistics of 
a recent limited series, more particularly as I feel that the value, or 
lack of value, of any proposed particular technic can only be determ- 
ined by the results of other than the originator As this technic has as 
its maximum aim the restoration of the dilated inguinal canal to its 
normal strength, naturally there will be recurrences, if the individual 
repeats the error which developed the hernia originally The acme of 
technical possibility strikes me as being that our patients should be able 
to do what a corresponding normal group of individuals can do, with no 
greater liability for the development of hernia — nothing more and noth- 
ing less 1 Personally I have developed such a profound respect for anat- 
omy as related to function that, if any non-anatomic technic lasts, I will 
always feel that somehow nature rebuilds and so compensates for the sur- 
geon’s error As a final word let me simply add my firm conviction 
that if the theory of this operation is better ipso facto the practical results 
will be better 

SUMMARY 

1 Size and endlessness of the stream of inguinal herniotomy technics 
raises the strong suspicion that something is fundamentally wrong 

2 The essentials of the original Bassim, the Kocher, and the more 
recent imbrication technics, Girard-Andrews 

3 The anatomy of the inguinal canal, With special stress on the pos- 
terior wall and abdominal ring — including a detailed discussion of the 
transversus fascia, the falx aponeurotica mguinalis and the hgamentum 
inter foveolare 

4 Differences between the anatomist’s and the surgeon’s description 
and conception of the inguinal canal 

5 Bassim’s original theory of the operation, which, verbatim, fulfils 
my conceptions completely 
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6 The basis for my conception that Bassim failed to apply his the- 
ory correctly to practice 

7 In order to catch the transversus fascia and overlying aponeu- 
rosis in the stitches, it is m my judgment absolutely necessary to insert 
the stitches before the hernial sac has been closed 

8 Questions as to whether the internal oblique and transversus mus- 
cles remain functionally attached to the inguinal ligament of Poupart 
in even non-recurrent cases 

9 The evidence that both normal muscles, and normal aponeurosis 
and fascias, are essential to prevent and cure hernias 

10 Technic of my operation, the essential step being to sew the 
transversus fascia and aponeurosis — and only these layers — down to the 
inguinal ligament of Poupart before the peritoneal cavity has been closed 

11 The reasons why I feel that this technic is universally applica- 
ble to all inguinal hernias, small or large, direct or indirect, primary or 
recurrent, especially advocated for medium and large-necked hernias 

12 The aim of this technic is simply to minimize recurrences, including 
why, as a practical proposition, some recurrences will always occur 

CONCLUSIONS 

The underlying principle of this operation for the repair of all types 
of inguinal hernia is the reproduction of physiologic valve reaction by 
(a) resection of the hernial sac, (b) actual effective repair of the enlarged 
opening in the transversus (transversalis) fascia (c) avoidance of injury 
to the internal oblique and transversus muscles 
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INCOMPLETE RUPTURE OP THE AXILLARY ARTERY 
By James Eaves, M D 

AND 

Paul Campiche, M D 
of San Francisco, Cal 

While complete and open ruptures of the big vessels have been well 
described by the military surgeons of the last century, incomplete ruptures 
of the arteries did not attract so much attention at that time However, 
this condition had been known for many years m civil practice and it has 
been the subject of several important observations during the World War 
The management of these cases is still far from satisfactory, no definite 
method of treatment has been evolved so far, and for this reason these in- 
juries should be more frequently reported m order to stimulate surgical 
thought and reflexion that will eventually lead to a more active and effective 
therapy Here is a short account of the two cases we have observed 

Case No I J W , fifty-five years old, farmer, was thrown from an 
automobile on August 27, 1918, injuring his left shoulder He came 
to San Francisco on August 30, 19x8, with the diagnosis of fracture of 
the surgical neck of the left humerus, attended by great displacement 
of the lower fragment (shaft) into the axilla From the day of his 
admission no pulse could be felt m the radial, ulnar or brachial arteries 
at any time The fifth finger was white and swollen, but the patient 
could still move all his fingers On September 8th, a patch of isch$mic 
necrosis appeared on the ulnar side of the forearm near the wrist 

After two unsuccessful attempts at reduction had been made, we per- 
formed, on September 9th, an operation consisting in the excision of 
the humeral head and reduction of the shaft into the glenoid cavity 
But the ischaemic gangrene kept increasing slowly until the patient 
finally lost four fingers with part of the metatarsals, the forearm re- 
maining m a typical state of Volkmann’s ischaemic paralysis 

Injuries of this kind are well known in the surgical literature, the only 
point of mterest lies m the fact that m this case we could inspect and feel 
the thrombosed axillary artery exposed during the operation, it was spindle 
shaped, hard and pulseless, the adventitia was still intact, so that a diagnosis 
of rupture of the tunica intima and media was made The thrombus appeared 
to be from two to two and one-half inches in length and its removal, followed 
by double hgation of the axillary artery, would have been quite feasible, but 
we were not“sufficiently familiar with the condition and with the more recent 
publications 'thereon to dare to take such a risk at that time 

Case No II A M , twenty-mne years old, railroad conductor On 
December 5, 1920, while engaged at coupling two railroad cars, he was 
caught between one car at his back and a heavy piece of timber pro- 
jecting from the car m front and pressing against his sternum, he esti- 
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mates that he stayed m that position for thirty-five seconds, and while 
his thorax was held tight between the two cars he tried to signal to 
the engineer of the tram by waving his left hand He says that he 
extended his left arm three or four times and then dropped it towards 
the ground In the local hospital soon after the accident it was found 
that the second and third costal cartilages on the right side were broken, 
near the sternum His left arm was numb and heavy, but he had no pain 
in it The third, fourth and fifth fingers were ice cold The radial 
pulse was absent 

On December 7, 1920, we examined the patient in San Francisco 
His general condition of health was excellent As to the left arm 
there was no pulse in the radial, brachial or axillary arteries The 
arm was cold and anaemic, but a faint pink color could always be detected 
near the lunula of the nails The fingers felt numb and heavy, but 
he could move them The skin and muscles were perfectly soft, we 
watched the patient every day for the appearance of any ischaemic 
patches, but none came He was treated with constant warm appli- 
cations to the whole arm and rest in bed for several weeks, on account 
of the danger of embohsm There was no swelling or sign of extra- 
vasation about the neck or the axilla 

On January 2, 1921, the pulse was still absent, but the influx of 
blood was apparently sufficient as the arm was warm and the skin 
veins were beginning to show very well, it was also noted that the 
man had a much better grip 

On January 13, 1921, thirty-nine days after the accident, a faint 
pulsation could be felt in the radial artery, then it disappeared 

On January 18, 1921, forty-four days after the injury, the pulse 
could be felt again, it was soft but quite distinct 

On February 12, 1921, ten weeks after the injury, the pulse was 
excellent, the muscles were soft and strong There was no pain and 
no swelling of any kind about the axilla 

So it took ten weeks for the collateral circulation to be firmly estab- 
lished in this case 

Remarks Ehology and Mechanism — (a) Rupture of the inner coats of the 
arteries may be caused by direct violence applied to the vessel, for instance, 
m the case of a wagon wheel going over a limb (Lejars), or m hanging and 
str an gling (Herzog) , or if a bullet or a piece of shell strikes an artery directly 
but weakly and tangentially (Sencert, Anderson, etc ) 

(b) The rupture may be due to indirect shock or contusions, as in frac- 
tures and dislocations, or when the bursting of a muscle is caused by bullet 
or a shell (Hydraulic pressure of Gregoire) Sencert, Dobson, Higgins and 
other military observers all confirm the fact that a bullet passing at a distance 
from an artery (and not through it) mav set up such a vibration and shaking 
up of all the parts as to cause a tear in the vessel 

(c) Another mechanism is by elongation or overstretching The best 
example of this is the case of Turner (quoted by Lejars) of a patient puttmg 
his hand in his hip pocket, after which the artery was found obhterated 
Our Case No II evidently belongs in this category 
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All mili tary surgeons (Anderson, Sencert and others) assert that a piece 
of shell going through a limb can have the same action by putting an artery 
on the stretch 

All these mechanisms are certain and all have been verified at operation 
and at post-mortem 

According to the experiments of the French Military School, quoted by 
Sencert, there are three degrees of injuries to the internal coats of an artery 

1 In the first degree, a few lines (or cracks) are seen m the ultima alone 

2 In the second degree, ruptures of the intima and media are found with 
some curling of the tom edges, but these are limited 

3 In the thud degree there is a complete cncular rupture of the ultima 
and media 

The consequences of such lesions vary to a great extent (according to 
Sencert) In mild cases with a very small thrombus, no changes or only a 
slight narrowing of the vessel may be present, m others, the injured vessel is 
spindle shaped, owing to the distention of the adventitia In others, the 
thrombus may be so long as to fill the first, second or thud collateral Again 
m other cases the thrombosis may be so extensive as to reach the next big 
artery (carotid) and this has resulted in embolism and hemiplegia m 
several instances 

Diagnosis — Sencert states that in mild cases with a small thrombus the 
symptoms may be transitory, the pulse being present all the time, but these 
are surely exceptional 

In the great majonty the absence of arterial pulse is the most striking 
symptom, and if the extremity is pale, cold, insensible, the diagnosis of a 
ruptured artery is certain 

In severe cases the ischaemia may appear from the beginning, as indicated 
by pain, cyanosis, edema, impairment of motion and the peculiar hard con- 
sistency of the skm and muscles of the affected areas 

The surgeon will do well to look out for any sign of incipient ischaemia 
before he undertakes any intervention, and to have one or two of his colleagues 
m consultation, otherwise if the gangrene should become apparent after the 
operation (such as reduction of fractures or dislocation) the patient will not 
fail to regard the surgical intervention as the cause of the trouble 

As to the differential diagnosis between complete and incomplete rupture 
of an artery, we have to bear m mind the fact that, owing to the curling up of 
the inner coats, a complete rupture of a large artery may take place without 
hemorrhage or hasmatoma to speak of This is known to have arrested the 
bleeding in many cases of injuries of the large vessels 

Makms states that the diagnosis between contusion-thrombosis and com- 
plete division of an artery is impossible if there is no systohc bruit or aneu- 
nsmal swelling 

In our Case No II, we have admitted an incomplete rupture of the 
axillary artery, chiefly because of the absence of hematoma and aneurism, 

622 



INCOMPLETE RUPTURE OF THE AXILLARY ARTERY 


this, however, is only a diagnosis of probability and the rupture may have 
been more complete than we really thought it was 

Prognosis — Inasmuch as we have no accurate means to estimate the loca- 
tion and the size of the thrombus, our prognosis should be well guarded both 
as to the future condition of the limb and as to the life of the patient Ex- 
perience shows. that only a minority of the cases will be completely cured, 
The majority will result in amputations and a few in death by embolism 
The prolonged absence of pulse does not necessarily entail a bad prognosis, 
as mstanced m the case of Lejars in which the radial pulse made its reap- 
pearance four months after the accident 

Treatment — Up to the present incomplete ruptures of the arteries have 
received only palliative treatment, as far as we know 

A direct suture of the vessel is not indicated, of course, in lesions of the 
inner coats alone As to other procedures, Anderson has tried Tuffier’s 
tubes and some vein grafts too, he says, without result Free transplantation 
of a piece of vein to take the place of a resected segment of artery has suc- 
ceeded in the treatment of aneurisms and tumors, but has httle value m 
traumatic injuries where the collateral circulation has had no time and no 
chance to develop 

Anderson seems to regard ligature where not done too early (five or six 
days after the injury) as the most favorable treatment 

Speaking of complete subcutaneous ruptures with hasmatoma, Lejars 
says that it is recommended to make an incision, clean out the blood clots 
and hgate the artery, but he adds that nobody has done it very much 
In the future we would follow the advice of Sencert, which is as follows 
In mild cases, with absence of pulse but with no other alarming symptoms, 
watchful waitmg is all that is necessary, with absolute rest of the mjured 
limb, of course In serious cases, with incipient ischemia, when one or two 
fingers (or toes) are decolorized and begin to feel “hard,” we know what the 
patient has to expect — the loss of several fingers or of the whole hand with 
an extremity that will remam shrivelled up and atrophied, and this seems 
to justify a more aggressive therapy on our part This should consist, accord- 
ing to Sencert, m a longitudinal artenotomy, and removal of the thrombus 
with double ligation of the artery above and below the point of injury, the 
fundamental idea being to try to reheve and open up the collaterals He 
does not say that he has done it and he does not give any result, but this 
suggestion certainly sounds rational 

Will it ever be possible to add to this operation some other procedure, 
such as an anastomosis between two secondary arteries, one distal, the other 
proximal to the mjured jomt, done directly or by means of a neighboring 
vein? For instance, in case of a ruptured axillary artery, could an anasto- 
mosis be effected between one of the scapular branches and the profunda 
brachn directly or indirectly (through a vein?) We know that such a junc- 
tion between vessels of small calibre is particularly hable to thrombosis The 
future will answer this question, but the prospect of Volkmann’s ischaemia is so 
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sad that it ought to spur the surgeons to make all efforts possible in order to 
prevent this most lamentable occurrence, if it can ever be done 
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ARTERIAL ILEMATOMA FOLLOWING TRAUMATIC RUPTURE OF 

THE POPLITEAL ARTERY 

By Anthony H Harrigan, M D 
of New York, N Y 

ASSOCIATE VISITING BURGEON, FORDHAM HOSPITAL, ASSISTANT VISITING SURGEON, ST FRANCIS HOSPITAL, JUNIOR 
ATTENDING NEUROLOGICAL SURGEON CENTRAL NECROLOGICAL H08HTAL 

Since in a strict sense the word aneurism connotes an actual yielding 
or dilatation of the wall of a blood-vessel, the term arterial hasmatoma is best 
used to designate solely those arterial ruptures formerly described under the 
erroneous and misleading caption, false or traumatic aneurism Yet, the 
distinction between a true aneurism and an arterial hasmatoma may become, 
at least from a histologic viewpoint, wholly artificial, because microscopic 
study shows that endothelium does not enter always into the formation of 
the lining of an aneunsmal sac Again, a sac itself may not be entirely com- 
posed of structures derived primarily from the wall of the artery Indeed, 
the wall of a sac may be formed of firmly compressed and agglutinated layers 
of thrombus Nevertheless, a distinction is needed because the surgical 
treatment of aneurism — obliteration or extirpation of the sac or restoration 
of the vascular continuity — is wholly different from that of arterial rupture 
A striking example of traumatic rupture of the popliteal artery is 
the following 

M D , age twelve, entered St Francis Hospital May 4, 1920, dis- 
charged June 7, 1920 

The previous and personal history of the patient is of no moment 
Present illness dates from an injury of the right leg sustained by falling 
from a boardwalk three months ago A swelling which appeared im- 
mediately following the accident has constantly but slowly increased 
m size, without any symptoms of sepsis The swelling is confined to the 
lower one-half of the right thigh, and is more prominent over the in- 
ternal aspect There is neither heat nor tenderness The swelling is 
cystic and tense A rontgenogram taken by A J Quimby, M D , shows 
no disease of the bone or periosteum Despite this negative report a 
tentative diagnosis of periosteal sarcoma was made 

Operation (May 7, 1920) — Ether narcosis A longitudinal incision 
was made over the most prominent part of the cystic swelling Upon 
deepening the incision through the muscles of the thigh a large cavity 
was entered, containing a large amount of black and gangrenous blood 
clots These clots, compressed into definite laminse, formed a distinct 
wall to the cavity In attempting to remove the organized blood clots, 
a violent hemorrhage was encountered The bleeding being clearly of 
arterial origin, the common femoral artery was immediately com- 
pressed in Scarpa’s triangle The incision was then rapidly enlarged 
By holding the margins apart with retractors and asking the assistant 
to release the pressure from the femoral artery an opening was de- 
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tected on the inner wall of a large blood-vessel which was afterwards 
identified as the beginning of the popliteal artery The wall of the 
artery was gray and somewhat necrotic Double ligation of the artery 
with No 2 chromic catgut sutures, passed with an aneurism needle, 
effectively controlled the hemorrhage Following the insertion of two 
pieces of gauze into the wound, the remainder of the incision was 
closed with interrupted sutures During the latter part of the operation 
the patient passed into profound shock The use of Trendelen- 
berg’s position and active hypodermic stimulation resulted in an 
immediate recovery 

The post-operative treatment consisted simply in the daily removal 
of gauze and packing of the wound The color and warmth of the limb 
remained unchanged throughout the convalescence Pulsation of the 
dorsalis pedis artery never could be obtained Complete cicatrization 
of the wound took place leaving a firm linear scar Patient was dis- 
charged cured June 7, 1920 

The incision, which was about five mches in length, terminated 
about two mches above the internal condyle of the femur Compres- 
sion of the common femoral artery and vigorous retraction of the in- 
cision afforded a clear and dry field, in which the ruptured artery could 
be clearly seen In the center of the artery, as stated above, was a 
longitudinal tear, through which blood spurted to a considerable height 
the moment the compressmg finger was released The accompanying 
vein could not be isolated Following the occlusion of the ruptured 
artery with two hsemostats and the removal of the compressmg finger 
over the common femoral artery, the structure could be felt to pulsate 
forcibly, proving conclusively that the injured vessel was an artery and 
not a vem From the gross appearance of the ruptured artery it was 
evident that the wall had undergone severe contusion and softening 

The hemorrhage was recognized by the wound filling rapidly with 
blood and by hearing a hissing sound, indicating the escape of blood 
under great pressure Ordinarily, the dissection and exposure of the 
pophteal artery at this site would be exceedingly intricate The 
heematoma, however, having dissected and displaced the various muscle 
planes, made the exposure of the artery extremely simple Indeed, the 
increasing pressure of thehsematoma had eroded, to a definite extent, 
the posterior surface of the lower end of the femur The portions of 
organized blood clot removed manually, constituted the postero- 
internal wall of the sac They measured, at least, one-half inch m thick- 
ness and resembled greatly portions of placental tissue 

Monod and Vanverts have pubhshed an elaborate and trustworthy 
analysis of the problem of arterial haematoma In a senes of 205 collected 
cases, there were eleven primary amputations, three indirect compressions 
of the affected artery, forty-one ligations and 157 direct incisions of the 
heematoma 1 A noteworthy fact m this connection is that, m each instance, 
among these 157 direct incisions, a secondary operation — tamponade, liga- 
tion or artenorrhaphy — became imperative 

It would appear, that the most efficacious treatment consists in the early 
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incision of the hsematoma, since the prompt evacuation of the clots favors the 
immediate restoration of the collateral circulation Haemostasis is assured by- 
double ligation of the bleeding vessel which, happily, may be a collateral 
and not the mam trunk 

Artenorrhaphy, lateral, longitudinal, circular or oblique, is a feasible 
method of treatment Fine round needles and thin durable vaseline-soaked 
silk sutures are required Above all, the breach in the wall of the artery must 
be comparatively small and not devitalized or excessively lacerated, for other- 
wise a secure closure is not possible Suture of an injured vein is practicable 
The advice of von Oppel to ligate always the accompanying vein of a main 
artery may be justifiably followed, though it is not clear that the operation 
rests on a sound basis 

Ligation of the principal artery of an extremity should be avoided, save 
as a last resort, because this operation facilitates the occurrence of gangrene 
by suppressing many of the branches most needed in the establishment of the 
collateral circulation Moreover, ligation of the mam trunk — for example, the 
common femoral — would not prevent reactionary or secondary hemorrhage 
from the popliteal artery if the sutured ends of this artery were not hgated 
When an open wound exists, direct ligation of the ruptured vessel is simpli- 
fied In the absence of an open wound, the classical incisions for hgation of 
an artery m continuity are available 

No matter the method of treatment employed, drainage is absolutely 
essential, one important indication bemg the necessity to detect the early 
onset of reactionary or secondary hemorrhage 

Preliminary to hgation of a mam artery one should make an effort to deter- 
mine the efficiency of the collateral circulation, for it is evident that, if the 
collateral circulation be not established, hgation of the mam trunk should 
yield, m order to avoid gangrene and consequent amputation, to the opera- 
tion of artenorrhaphy or, perhaps, venous transplantation The latter 
procedure, used by Renans m reconstructing the popliteal artery following 
resection of a popliteal aneunsm, is, generally, not feasible in this phase of 
traumatic surgery This surgeon utilized a segment of the internal saphen- 
ous vein to bndge an interval of seventeen cm between the separated ends of 
the popliteal artery 

Numerous tests exist to detect the failure of the collateral circulation 
When the circulation is well earned out as evidenced by the non-existence 
of gangrene or necrosis, though the penpheral pulse be absent, it is evident 
that the collateral circulation is ample and complete Again, the cessation 
of pulsation m a distal penpheral artery is not a entenon that the mam 
trunk is affected, because compression of the mam trunk may result from a 
hsematoma of a secondary artery Amberger and Delbet m two clinical re- 
ports call attention to the immediate restoration of the penpheral circulation 
following the evacuation of a hsematoma When the penpheral pulse is pres- 
ent, however, it becomes difficult to say whether or not the pulse is secondary 
or collateral m ongin In this connection, it is mterestmg to learn that Dob- 
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rovolskaia 2 maintains that he is able by a detailed study of sphygmographic 
tracings of the distal artery, to determine the origin, secondary or collateral, 
of the pulsation But it would appear from the analysis of Dobrovolskaia’s 
reports, that a considerable error underhes this method 

Korothow has devised a test which consists m a determination of the 
blood pressure of the toes or fingers following previous exsangumation of the 
limb and compression of the mam trunk Matas 3 , m a clinical application of 
this test, objects, particularly, to the difficulty met m applying the apparatus 
In general, it would appear that the well known Moskowicz hypersemia test 
is, perhaps, the best for clinical use 
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FRAGILITAS OSSIUM 
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The condition of fragilitas ossium, known by a number of other names, the 
more common of which are osteogenesis imperfecta and idiopathic psarthy- 
rosis, is charactenzed by brittleness of the bones and blueness of the sclera 
Eddowes noticed the association between the blue sclera and brittle bones m 
1900 and he is generally given credit of being the first to describe this con- 
dition although Spurway claims that he reported a case of breakable bones 
m 1896 

With regard to the etiology, thus far, none of the advanced theories have 
proven tenable For a long time the disease was thought to be on a syphilitic 
basis but this has been disproved, also because of its similarity to rachitic 
disorder it was confused with this condition 

Heredity plays a small but significant part m fragilitas ossium for, m 
between nine and ten per cent of the cases, we have been able to definitely 
trace the condition back to some relative, not necessarily parents or grand- 
parents However, often those of a family with predisposition for the disease 
and having blue sclera are affected and also transmit it to offspring, whereas 
those with white sclera do not As only this small percentage of cases can 
be placed on an hereditary basis, we are left with a much larger group of 
cases about which we can say little concerning the etiology 

Pathologists report that in addition to a subnormal activity on the part 
of the osteoblasts there is a deficient deposition of calcium salts and other 
mineral matter in the ossious system of the patient The ossification of 
cartilage is delayed or absent and very little dense bone is found The bones 
may be charactenzed as being pipe-like 

The patients having the condition of fragilitas ossium also have blue 
sclera m every case By several authors the sclera are descnbed as being 
china blue We have, however, cases of blue sclera m which there has never 
been any suggestion of fragilitas ossium, as in certain blood diseases and 
occasionally m tuberculosis, but the association in this disease is constant 
The fractures may occur in prenatal life, m which case they are more 
commonly confined to the bones of the head with occasionally fracture of the 
long bones In those cases where fractures come on after birth we rarely, if 
ever, have fracture of the cranial bones but have the long bones chiefly 
affected As most of the cases which suffer from prenatal fractures are still- 
born or die soon after birth, we are mainly concerned with the post-natal 
type Naturally, the earlier the onset of the fractures, the greater the num- 
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ber of them the patient is liable to have In some cases, the liability to 
fracture decreases with age, and, after the patient reaches thirty years of age, 
he has no more Then again other patients still are having fractures at forty- 
six years of age The long bones are chiefly affected especially the femurs 
In addition to fractures, the bones on account of their imperfect osteogenesis, 
are very hable to bowing and sprain fractures are also very common Be- 
cause of the many fractures and the bowing, the majority of these patients 
are short in stature 

In all the case reports reviewed there was no reference to an abnormal 
condition of the teeth Practically all referred to the teeth as negative or in 
good condition In the case we are reporting, the child has a very interesting 
condition of his teeth They are almost translucent and show every evidence 
of lack of mineral salts The mother informed one of us that the first teeth 
were the same and did not last any time at all but were so fragile that they 
soon crumbled The permanent teeth seem much the same as the deciduous 
set in this regard 

Radiographically we notice the shafts of the long bones are very thin m 
comparison to the size of the epiphyses of the same bones The bowing or 
fracture, as the case may be, is always very evident 

Prognosis and treatment may well be combmed for they are both very 
uncertain and equally unsatisfactory As previously described the fractures 
may cease at thirty or may continue till midlife All we can do is to apply 
splints or casts as necessary to the fractured members or try to avoid slight 
falls, sudden jars, etc Medication is apparently of no avail Various glandu- 
lar preparations, bone marrow, tomes, etc , have been tried but found useless 
So the treatment is merely symptomatic 

Report of a Case — W G , age eleven, white, male, bom in the United 
States Admitted to the Albany Hospital, July 23, 1920, with fracture 
of the right femur 

Family History — There is no history of tuberculosis, syphilis, 
cancer, rheumatism, heart disease, etc Father is thirty-nine, is well 
but has pigeon breast Mother is thirty-seven, well and married seven- 
teen years Patient has one brother age nine and five sisters, ages six, 
eleven, thirteen, fourteen, and sixteen All the children are marked 
blonds and have blue indes and very light hair The sister age thirteen 
has blue sclera and teeth similar to the patient but never has had any 
fractures With this exception all of the brothers and sisters are per- 
fectly normal as far as superficial examination goes The paternal 
grandfather is alive and well, age seventy-two The paternal grand- 
mother died at thirty-five due to accident The maternal grandfather 
died of rheumatism and heart disease at sixty-five Maternal grand- 
mother died in childbirth, age unknown There is no history on 
either side of the family of fractures or of blue sclera 

Past History — The patient had measles m infancy but otherwise has 
been well, except for his fractures, up till last winter when he had 
diphtheria However, this was not serious or followed by paralysis 
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The patient was bom without instrumental delivery and weighed 
seven pounds at birth He began to talk at eighteen months and walked 
at three years 

History of Fractures — These began at six weeks of age The child was 
bemg dressed by a relative who in turning him heard a snap and im- 
mediately the child began to cry The next day, because of swelling 
and pain m the thigh, a doctor was called, and he pronounced the 
condition a fracture From this time to the age of one and a half years 
he had no more fiactures, due probably to the extreme carefulness on the 
part of his parerlts Then he commenced to have one fracture as soon as 
the previous one would heal These were all located in the femurs and 
mostly occurred m the nght femur He has had m all thirteen frac- 
tures previous to the present, a sudden turn or sharp twist often bemg 
enough to cause a new one A considerable part of his time has been 
spent in hospitals and at home because of his fractures but of late 
years he has managed to get to school considerably In addition to the 
fractures, there has been considerable bowing of the femurs since he 
began to walk and thus subjecting them to weight bearing This is 
very evident in the accompanying X-ray pictures which m addition to the 
extensive bowing of the femur show the fracture (See X-rays ) 

The present condition was occasioned by a slight fall which would 
not have been noticed by a normal child of his years 

Examination of the patient shows him to be a fairly well nounshed 
boy In stature he is no taller than his six year old sister in spite of 
his eleven years His skin is soft, elastic and relatively free from 
eruptions He is somewhat pale but looks surpnsmgly good con- 
sidering his previous inactivity Mucous membranes are negative 
The sclera are slightly blue Pupils are equal and react both to light 
and accommodation The ears are negative The teeth are poor and 
present a peculiar translucency which has been descnbed previously 
The gums show considerable neglect bemg somewhat spongy and bleed- 
ing easily The chest is of the type commonly called pigeon-breast 
There is no beadmg of the nbs or other signs suggestive of rickets 
The heart and lungs are essentially negative The abdomen is nega- 
tive as are also the genitals and rectum Small glands are palpable 
along the posterior borders of the sternocleidomastoid muscles 
None are found m the axillary and inguinal regions Reflexes 
are normal 

Both femurs present marked external bowing and, in addition, the 
right presents a fracture with most of the usual signs of fractures, t e , 
abnormal mobility, crepitus, deformity, pain, etc The femurs describe 
an arc of about 140 degrees The epiphyses seem relatively larger 
than the diaphyses 

On admission to the hospital the temperature of the patient was 100 
degrees but within a few r days was reduced to normal The pulse re- 
mained persistently accelerated, averaging ninety-four all during his 
stay in the hospital 
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Laboratory Examination 

The blood examination was as follows 


Erythrocytes 

6,192,000 

Leucocytes 

17,100 

Heemoglobm (Sahli) 

100% 

Differential count Polymorphonuclear neutrophiles 

45 1% 

Eosmophiles 

X 0% 

Basophiles 

5 % 

Small lymphocytes 

38 2% 

Large lymphocytes 

13 2% 

Transitional cells 

2 0% 

100 0% 


The blood urea was 13 2 mg per 100 c c , the blood creatmin was 
1 o mg per 100 c c , the blood sugar was 13% 

The Wassermann reaction was negative 

Examination of a twenty-four hour specimen of the urine gave the 
following report — 

Color — cloudy lemon, reaction — alkaline 
Sp gr r 008, negative for albumen and sugar 

Microscopically triple and amorphous phosphates were seen with mucous shreds 
The total nitrogen was 4 61 gms 

The total chlorides 1 92 gms 

Unc acid o 117 

A plaster-of-Pans case was applied to the injured member and as 
soon as the patient could get about on his crutches he was discharged 
from the hospital As these cases require a long time to secure firm 
union, the case has been left on longer than usual for ordinary 
fracture cases The medical treatment consisted simply of tonics 
and laxatives 

The prognosis is fair but with the rrumbei of fractures he has already 
had, rendering him virtually a cripple, the outlook for the future is not 
very bright 

Since preparing this article, the patient has suffered a new fracture 
of the opposite femur It seems his pet kitten was on his lap and 
suddenly jumped, causing him to twist his leg ever so slightly, but, 
evidently, the force was sufficient to cause a fracture 

Conclusions 

1 Fragilitas ossium is a relatively rare condition and is accom- 
panied by blue sclera 

2 The etiology is unknown m the large majority of cases, less than 
ten per cent being on an hereditary basis 

3 There is no demonstrable relationship between fragilitas ossium 
and any other bone condition, as scurvy, tuberculosis, syphilis, osteo- 
malacia, etc 

4 The treatment is very unsatisfactory and offers no hope of a cure 
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A TECHNIC FOR LEG AMPUTATION* 

By Thomas G Orr, M D 

of Kansas Citi, Mo 

An amputation should be done as carefully and with as much thought 
of future function as a herniorrhaphy or a gastro-enterostom> Too little 
emphasis has been placed upon the importance of careful work in this 
operation With this in mind I have attempted to perfect a technic that 
will eliminate as much as possible some of the common complications 
found in the ordinary amputation stumps, such as tender scars, ulcers and 
sensitive neuromata Practically all artificial limb fitters agree that the 
most satisfactory site for leg amputation is in the middle third This 
technic is chiefly for that type of operation, although it may be used 
higher or lower in the leg or even in the thigh 

Long anterior and short posterior flaps are made (Fig i) The long 
flap is made in order that the scar may be placed m a posterior position 
to free it from attachment to the bone or from pressure by an artificial 
limb In the use of an artificial limb the propelling force of the stump 
inside of the socket falls on the anterior surface over or near the tibial 
crest If there is to be any end bearing, the scar should not be placed 
on the end of the stump The most important pressure point in end 
bearing is, of course, the end of the tibia In making the anterior flap the 
deep fascia is included (Fig i) This is dissected back at least 3 cm 
beyond the point where the tibia is to be divided 

The posterior flap is quite short and is dissected free for a short dis- 
tance only From the edge of the posterior flap the skin and fat are dis- 
sected downward and a flap of fascia (Fig 1) freed of sufficient length to 
turn upward over the cut end of the stump The muscles are then divided 2 
or 3 cm below the point at which the tibia is to be amputated The cut 
muscles are retracted and the tibia and fibula sawed across (Fig 2) 
The fibula is cut at least 1 cm shorter than the tibia Either before or 
after the bones are severed the periosteum is carefully removed about the 
cut ends for a distance of cm and the marrow is scooped out The tibial 
crest is then removed for 2 to 3 cm , so that there will be no sharp points 
or edges beneath the anterior flap Sharp or rough edges, if there be any, 
are made smooth by rongeur or coarse file The nerves are then carefully 
freed (there being fi\e chief ner\es in the leg), drawn out of the stump 
as far as possible, and injected with absolute alcohol as recommended by 
Lewis and Huber 1 (Fig 3) The nene is then dmded just below the 
injected point This prevents the formation of neuromata to a greater 
extent than any of the other usual methods of nerve end treatment All 

♦From the Department of Surgerj, Unnersitj of Kansas 
’Lewis and Huber Archnes of Surgery, Julj, 1920, vol 1, p 85 
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bleeding vessels are then carefully ligated The entire mass of muscle is 
grouped together with one strong purse-string chromic suture (Fig 4), 
which suture crosses over the anterior beveled portion of the tibia Ad- 
ditional sutures may be placed when necessary to properly fix the muscles 
together If the mass of muscle appears too bulky and is likely to produce 
a bulbous stump, small portions of it may be excised The muscles 
should have been left long enough so that when the purse-string is drawn, 
the cut end of the bone will be slightly shorter than the muscle Muscle 
flaps are not made The already formed posterior fascial flap (which 
may have with it some of the tlunned-out portion of the calf muscle ten- 
dons) is turned forward and sutured over the end of the entire stump as 
shown in Fig 5 The sutures placed through the flap reach well into the 
muscle beneath This aids in obliterating dead space and giving the 
muscle a new insertion The anterior flap is then turned down and 
the fascia sutured m a few places This gives two layers of fascia over 
the end of the bone The skm is then very carefully closed, shaping the flaps 
to fit (Fig 6) A small rubber tube dram is placed beneath the flaps This 
is brought out near one end of the wound between stitches Such drains 
should always be placed between sutures because healing is more prompt 
when the dram is withdrawn than if it enters at the end of the wound A 
snug dressing is applied for the first twenty-four hours to minimize the 
oozing beneath the flaps In the absence of infection some clot beneath 
the flap is not a disadvantage It becomes organized and aids in the 
formation of a fibrous pad over the end of the bones 

After a time a bursa forms over the bone end which aids in the freedom 
of skm movement The skm scar is placed so that it will not become ad- 
herent to the bone or receive pressure, thus reducing the likelihood of 
tenderness and ulceration Muscle flaps are not made, nor is the muscle 
permitted to extend beyond the end of the bone more than 1 cm , because 
excess muscle produces an unstable stump end which is likely to become 
chafed or tender If any pressure is exerted on muscle covering bone it 
promptly atrophies and is replaced by fibrous tissue Muscle is not a 
normal covering for bone at points where there is weight bearing On 
the other hand if the muscle is not fixed at the end of the bone it will re- 
tract, leaving bone protruding beneath the skin, which is more likely to 
become injured or tender than the well-rounded stump end The above 
technic fixes the muscle around the end of the tibia with a purse-string 
and gives it an insertion both at the end of the bone and into the fascia 
which is sutured over it 

CONCLUSIONS 

The advantages of this technic are (1) a firm rounded stump with 
skm and fascia freely movable over the bone , (2) a scar properly placed 
so it will not become adherent to bone or receive pressure, (3) no tender- 
ness due to neuromata, chafing or ulceration, (4) the muscles have a new 
insertion at the end of the stump which prevents their retraction and 
exposure of the bone beneath the skin 
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Fig i — Shows incision skin and fascia flaps 



Fig 2 — Method of treating the bones and muscle Tne fibula is cu* "ml t^e r 

shghJ\ ’ongcr than the tibia 




Tic 3 — Injecting a ner\e with absolute alcohol after the method of Lewis and Huber 




Fir 4 — This shows the muscle grouped nbout the b'mis md held tore htr b\ he t\ 

purse-stnnp suture 




Fig 5 — Posterior fascial flap sutured over the end of the bone and muscle group 
The sutures through this flap reach deep into the cut end of the muscles to fix them 
firmly to the flap and to obliterate dead space 




Fir 6 — The finished stump with dr*un m the posUnorh pWcui mcis on 




TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 


Stated Meeting Held April 13, 1921 
The President, Dr William A Downes, in the Chair 


GAUCHER SPLEEN 

Dr Eugene H Pool showed a woman, twenty-six years of age, who 
presented, first, a Gaucher spleen of unusually large size with little consti- 
tutional or blood changes , second, an unusual incision for its removal , third, 
it showed the advantage of ligating the pedicle before freeing the adhesions 
and delivering a large spleen The chief complaint of the patient was a sense 
of weight in the left lower abdomen, of six months’ duration She also 
complained of a dull ache in the lower dorsal region and had lost thirteen 
pounds during this time 

Last August the patient, after a fall on left buttock, developed a tremen- 
dous haematoma About this time (September 15, 1920) she miscarried 
(having been pregnant about six weeks) The patient thinks her abdomen 
“ always larger than it ought to be ” 

On September 27, 1920, she was operated upon elsewhere for supposed 
ovarian cyst The laparotomy disclosed the enlarged spleen Nothing was 
done , the abdomen was closed 

Since a child she had noted an abnormal tendency to ecchymosis following 
slight trauma Also extensive nose-bleeds which sometimes lasted three or 
four hours The blood count January 12, 1921, was as follows Red blood- 
cells, 3,800,000, hsemoglobin, 68 per cent , total white blood-cells, 3400, 
neutrophiles, 60 per cent , eosmophiles, 3 per cent , lymplioc) tes, 36 per cent , 
basophiles, 1 per cent , platelets, 280,000, anisocytosis, some microcj tes, slight 
poikilocytosis Wassermann, negative 

Physical examination revealed a mass, evidently the spleen, which reached 
almost to the right anterior spine and the pubis Otherwise the physical 
examination w r as negative The patient w ? as well nourished, there was 
no conjunctival thickening, and no pigmentation of the shm 

January 25, 1921, an incision was made half-way between the umbilicus 
and the xiphoid, from the costal arch to the midline, cutting through the 
left rectus and abdominal muscles, then downward to left of the midhne at 
umbilicus to just below' umbilicus, thence outward at right angles, crossing 
the medial portion of the right rectus This ga\ e admirable exposure and the 
lower pole of the spleen could be lifted out of the wound The lower part 
of the pedicle w r as lifted carefully and was ligated and cut between ligatures 
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This was done for about three inches upward when it was impossible to reach 
satisfactorily the remainder of the pedicle, due to the fact that the firm adhe- 
sions bound the upper part of spleen and prevented its mobilization These 
adhesions could not be safely broken Clamps were placed across them and 
they were cut through It was then possible to complete the remainder of 
the double ligation of the pedicle and the removal of the spleen, which was 
comparatively easy There was some hemorrhage, however, from the upper 
extremity of the pedicle where a vessel had retracted This was 
secured and denuded area sutured over The wound was closed in layers 
without drainage 

At the end of the operation the anaesthetist called attention to the fact 
that there were fine petechial spots over the eyelids, conjunctivae, face and 
neck and for two inches below the clavicle 

The night before the operation, Doctor Unger had transfused the patient 
•with 500 c c of blood (direct method of transfusion) The coagulation time 
next morning had increased somewhat At the time of transfusion Doctor 
Unger called attention to the fact that the tourniquet which had been put on 
a week before to examine the blood had produced marked ecchymosis Ex- 
amination showed a marked ecchymotic ring on the arm at this time (a week 
after the tourniquet had been applied) Examination of the patient’s skin 
elsewhere showed that slight trauma had produced marked ecchymosis 
Inquiry showed that this had been noticed by the patient herself, and the same 
is said to be true of her sister 

The pathological report by Dr Ralph Stilman is as follows The 
specimen consists of a greatly enlarged spleen with the vessels ligated 
It is normal in shape and color and weighs intact 3080 grams The 
surface is smooth and glistening and dark bluish red throughout, with 
the following exceptions On the external surface near the anterior 
border is a yellowish area, about 5 cm m diameter, located 4 cm from 
the upper pole This area is much firmer than the rest of the organ and 
appears like a thickening of the capsule, which may extend from 1 to 
i )4 cm into the organ It is irregular m outline In the anterior 
border about 15 cm from the upper pole is an indentation filled with 
yellowish-white firm tissue similar in color and consistence to that de- 
scribed above These two areas may represent accumulation of scar 
tissue from an old injury or inflammation In addition, over the ex- 
ternal surface near the lower pole, is a white area about 6 cm in diame- 
ter where the capsule is moderately thickened A band of adhesions is 
attached to the internal border near the upper pole The organ meas- 
ures 8 x 19 x 35 cm The consistence of the organ appears to be about 
normal and the capsule is not under increased tension, although the 
spleen is well filled with blood When an incision is made into the 
capsule, a large amount of dark fluid rapidly escapes On section the 
capsule is not thickened and the consistence of the organ appears normal 
The cut surface is grayish red in color and smooth, and in it the Mal- 
pighian bodies are not visible The cut surface has a smooth, finely 
granular appearance, which on close inspection is seen to be made up 
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of fine grayish points thickly scattered m a background of light red and 
showing a relatively small number of very fine, very dark red to almost 
black points The trabeculae are not visible 

Microscopic examination showed the characteristics of Gaucher 
spleen The venous sinuses are seen to be dilated and filled with large 
oval or polygonal, faintly staining cells, which have one or two small, 
somewhat irregular nuclei These cells show a slightly striated appear- 
ance No cells with more than two nuclei were found The walls of 
the venous sinuses are moderately increased in thickness The pulp 
cords are compressed The follicles are few in number, smaller than 
normal, and show no germinal centres There is no increase in the 
fibrous tissue of the spleen An occasional cell contains granules of 
material staining with Sudan III 

Doctor Pool stated that the patient had made an uneventful recovery and 
was now m perfect health 

Dr Howard Lilienthal stated that he had operated on one case of 
Gaucher’s spleen and had shown the case before the Society and it was re- 
corded in the Annals or Surgery This patient had an enormous spleen 
weighing thirteen pounds, although in the laboratory without its contained 
blood it weighed but a little more than nine pounds As the report of the 
case was published he would not go into it except to call attention to the 
incision which he used, and which he thought would fit practically every case 
This was a sagittal incision just to the left of the nudline, up to the costal 
border and continued to the left, close to the costal border Through this 
incision you could secure the pedicle and deliver the spleen With this 
incision he had never found it necessary to invade the opposite side He 
thought that if he was able to get the enormous spleen out through this incision 
in this instance, it would fit any spleen 

Doctor Lilienthal said that this case of Gaucher’s spleen which Doctor 
Pool had shown was the first one he had seen that did not show pigmentation 
The woman to whom he had referred had generally distributed pigmentation 
Doctor Downes stated that he thought the procedure of first ligating the 
pedicle was the correct one when it was possible to do so This lessened 
the amount of hemorrhage when the adhesions were separated 

FRACTURE DISLOCATION OF HEAD OF HUMERUS 

Doctor Pool presented a woman, fifty years of age, who was admitted to 
the Second Surgical Division of the New York Hospital, March io, 1919, suf- 
fering from a fracture of the head of the right humerus with subcoracoid 
dislocation 

Two hours before admission she had fallen and struck upon her right 
shoulder 

The X-ray showed a fracture of the anatomical neck and a subglenoid 
dislocated head On March 12, 1919, open reduction was done Anterior 
incision begmningat clavicle, curved shghth at the upper end and descending 
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between deltoid and pectoralis major Head freed and lifted into glenoid 
with good reduction There was a small part of the greater tuberosity 
attached to the head, though m general the fracture line followed the ana- 
tomical neck This portion, however, gave a good capsular attachment and 
probably ensured the vitality of the fragment The upper end of the lower 
fragment was badly comminuted, the fracture line running along the biceps 
groove The capsule was repaired as far as possible and the wound closed 
without drainage 

At the end of eleven days the splint was removed, position being changed 
At sixteen days motion begun Twenty-one days discharged, no splint En- 
couraged to use arm carefully Patient was then treated in the Out-Patient 
Department, with baking, massage and manipulation 

All motions are now normal, also the strength of arm X-ray shows that 
the head has atrophied only slightly 

Dr Benjamin T Tilton said that m cases of fracture-dislocation of the 
head of the humerus an attempt should be made to reduce the head, provided 
the fragments were still connected by periosteal attachments When, how- 
ever, the head was completely detached and markedly displaced, removal of 
the head was the best procedure He recently had had two cases in which 
the head was displaced into the axilla and could be felt beneath the skin An 
incision was made into the axilla and the head removed without difficulty 
The functional results m these cases, while very good, were not as perfect as 
in Doctor Pool’s case, where it had been possible to retain the head and start 
early mobilization 

Dr F S Mathews thought that replacing the head depended largely 
on the time between injury and operation In three cases, operated upon by 
him three to five weeks after injury, it was impossible to replace the head 
and the glenoid seemed largely obliterated 

Doctor Lilienthal said he had had four of these fracture dislocations 
and the best result was obtained in one in which he was obliged to remove 
the head of the humerus In this case the head of the humerus lay beneath 
the pectoral muscle and was far from the shaft He had removed 

the head and the man had absolutely perfect function two years later The 
other day the father of a friend of his had had a fall and sustained a fracture 
dislocation His son, being a physician, realized the necessity of early 
reduction of the dislocation and had an X-ray picture taken immediately 
Within twenty or twenty-five minutes they found that it was a fracture of 
the anatomical neck of the humerus Later, another picture was taken and 
further details were ascertained There was a complete fracture of part 
of the head of the humerus and the head was split The head lay with the 
articular surface pointing out toward the deltoid Owing to the fact that 
the man was stout and heavy, it was difficult to reduce the dislocation, but 
he had succeeded in doing it and now, at the end of two months, the man 
had very good function, but not as good as in the case in which he had 
taken out the head The case in which the head was retained could raise 
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Fig i — Incision for remo\al of large Gaucher spleen about two weeks after operation 












Fig 6 — Ultimate result obtained b\ effort torchc\c condition shown m Fig 4 



Fig 7 — Amount of flexion possible after operation m case shown in Fig 4 



CONTRACTURE OF WRIST 


the arm to about forty-five degrees without moving the scapula, while the 
one in which the head was removed had apparently perfect motion in 
all directions 


CONTRACTURE OF WRIST 

Doctor Pool presented this patient, fourteen years of age, who was 
admitted to the New York Hospital, April 14, 1920, for tuberculosis of 
cervical lymph-nodes and deformity of hand and wrist He had a cicatricial 
contracture of right wrist resulting from a burn eleven years previously 
Right hand was completely flexed at wrist-joint (Fig 4) There was very lit- 
tle motion m the fingers There was also a strong keloidal band at right 
elbow limiting extension of forearm and a keloid with considerable deformity 
of lower lip. Operation, April 26, 1920 Transverse incision across anterior 
aspect of wrist and from this a second incision extending up the crease be- 
tween palm and thumb Scar tissue dissected out from the whole adjacent 
region The wrist could not be straightened, although the soft parts were 
not in any way limiting it 

An incision was then made m the midline of the dorsum of the wrist, 
exposing the extensor tendons and the carpal bones, which were removed 
The bones themselves and their relations were markedly abnormal This 
wound was closed and the hand was brought up into hyperextension and 
splinted Some difficulty, however, was experienced m retaining this posi- 
tion After operation there was a large open area on the anterior aspect of 
the hand and wrist It was planned to graft at once, but no pedunculated 
graft could be obtained from the vicinity and it was felt that if the part were 
fixed to the thorax or abdomen the wrist would certainly become flexed 
It was decided therefore to defer grafting until the wound had granulated 
By an ingenious splint Doctor Dineen retained extension m the wrist and 
fingers and yet allowed daily flexion He dressed it with Carrel-Dakin solu- 
tion, later with ambnne, and epitheliahzation was so rapid that grafting was 
not resorted to 

One month after the original operation a plastic was done for the con- 
tracture about the right elbow-joint, also a plastic on the lower lip and ex- 
cision of a submental lymph-node for tuberculosis 

The wrist was treated with baking, massage and electricity for several 
months, getting good grip and motion in fingers with some flexion and exten- 
sion of wrist-joint The photos (Figs 6 and 7) show the result at its best 
Since they were taken some flexion of the wrist has occurred X-ray seems 
to indicate that this is due to excessive growth of the epiphyses Doctor 
Whitman suggests excision of these and hyperextension which will probably 
be done 

Dr Royal Whitman thought that the functional result might be im- 
proved by completely reducing the flexion at the wrist The most effective 
operation would be to remove the lower extremities of the arm bones which 
appeared to be hypertrophied This would destroy the epiphysial cartilage 
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As the patient was well developed, the additional shortening would be of slight 
importance compared with the increased usefulness of the hand 

USE OF CHINOSOL AND SODIUM CHLORIDE AS A FIRST AID 

Dr William C Lusk presented a series of patients to demonstrate the 
value of first-aid disinfection of civil wounds by chinosol and sodium chloride 
solution He said that it seemed of significance that, out of a series of twelve 
experiments on dogs, m which wound pockets constructed in the subcutaneous 
tissue without blood infiltration, were treated first by filling with certain chmo- 
sol-salt solutions (which procedure caused lymphatic infiltration), and then by 
packing with gauze saturated with the solutions for fifteen minutes, before 
the scientific infection was instituted (the object being to create a lymphatic 
block with the disinfectant solution, which should completely envelop the 
aftercoming bacteria, having used for the infection as much of a virulent cul- 
ture of staphylococcus aureus as could be absorbed on a piece of gauze about 
half an inch square, which had been rolled into a wad, placed in the bottom 
of the wound for half an hour), and then following the scientific infection, by 
aga.n packing the wounds with gauze saturated with the solutions for fifteen 
minutes and finally suturing the wounds up tight, m seven instances primary 
union resulted while the control wounds suppurated with staphylococcus 
aureus (Annals or Surgery, May, 1919, p-493) 

It also seemed of significance that, m the case of a sterile wound pocket 
opened up through a three-inch long incision m the subcutaneous tissue of 
a dog’s back, without blood infiltration, whose lymphatics had been first infil- 
trated with §1 of a solution of 2 per cent chinosol and 0 85 per cent sodium 
chloride, which formula was that of the first-aiid solution used for the past 
year and more, and the wound itself then packed with gauze saturated with 
the same solution, which was left in place for forty-eight hours, at the end of 
the latter period of time the gauze was found to be no more than slightly 
damp with moisture, and tightly adherent throughout the wound and was 
pulled free without causing the slightest hemorrhage, while the surface of 
the wound had a parched appearance and crinkled when its tissues were 
picked up with a forceps The wound was thereupon again washed with the 
first-aid solution and sutured, the skin having been disinfected again with 
McDonald’s solution before the packing was removed, with resulting pri- 
mary union 

It seemed of significance that Dr Alexander O Gettler, Pathological 
Chemist to Bellevue Hospital, had found that the chinosol-salt solutions pre- 
cipitated only a negligible amount of the albumen present in blood serum 

The principles of the first-aid technic, for wounds which came early for 
disinfection, seemed to be, first, to remove the thin coagulum which forms 
on the surface of the wound, by wiping the wound with gauze saturated with 
the first-aid solution (a solution containing 2 per cent of chinosol and reagent 
sodium chloride grains 4 1-51 or 085 per cent ), so as to unstop as much as 
possible the open mouths of the wounded lymphatics, then to fill the wound, 
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if it could retain fluid, with the first-aid solution in order to encourage the 
latter to infiltrate the nearby lymphatics, and, in any case, to sop the wound 
freely with the solution, applied by means of gauze, with a view of attaining 
the same purpose Then, 1/ the wound were capable of repair, (1 ) it might 
be repaired at once, and closed without drainage, with the expectation of 
getting primary union, or, (2) it might be packed with gauze saturated with 
the solution, which should be covered with impervious material, and which 
could be left in place before repair of the wound was done, for at least as 
long as fifteen to eighteen hours if necessary, or probably for a good deal 
longer In either instance the first-aid solution should be used freely in the 
wound during the operation for repair, and the wound closed without drain- 
age If the effectual action of chmosol in wound disinfection were due to 
its stimulation of phagocytosis, as seemed likely, since in vitro chinosol was 
but little bactericidal, drainage would only impede this physiological process 
If the wound were not capable of repair, it should be treated open, being 
filled with gauze saturated with the first-aid chinosol-sodium chloride solu- 
tion, which dressing might be removed once a day, or, if the gauze became 
adherent, then after a longer interval 

In the case of traumatic wounds widely contaminated with foreign mate- 
rial, as wounds of war, which came late for first-aid disinfection, at a time 
when the implanted bacteria had begun to multiply, it seemed to be a question 
whether it would be desirable to attempt more than a mechanical cleansing 
of the wound, and packing of the same with gauze saturated with the first-aid 
chinosol-sodium chlonide solution, omitting any attempt to infiltrate the 
lymphatics with the latter, lest the attainment of such purpose might then 
become a means of spreading the infection, as had occurred in a number of 
freshly made experimental wound pockets m dogs, m which the scientific 
infection had preceded the infiltration of the lymphatics with the disinfectant 
solutions, suppuration which extended to a distance from the original wound 
having frequently resulted 

Case I — W J Mcl , aged twenty-eight Incised wound of nose 
and cheek Admitted to Bellevue Hospital December 12, 1920 The 
incision cut obliquely through the left nostril, passing m the median line 
just above the tip of the nose, entering the right nostril and completely 
severing the nasal septum, then, cutting through the junction of the right 
ala with the cheek, it passed backward and a little downward across the 
right cheek for a distance of about four inches, at which latter situation 
it was about three-quarters inch deep There had been free hemor- 
rhage into the wound from a severed facial artery There was no 
evidence of iodine having been used On admission, after arresting 
the hemorrhage and wiping the skin with the solution of Dr. Ellice 
McDonald (alcohol sixty parts, acetone forty parts, to which mixture 
2 per cent of pyxol is added) [McDonald, Ellice Journ Amer Med 
Assn, February 7, 1915, vol lxiv, p 505, and Surgery, Gynecology and 
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Obstetrics, July, 1915, pp 82-86], the solution of 2 per cent chmosol 
and sodium chloride, grs 4 i-gi, was poured into the wounds, which 
were then packed with gauze, saturated with the same solution, and 
this dressing was covered with rubber tissue 

Nine hours later the wound was examined and redressed as before, 
and one hour afterward was repaired The tissues of the wound had 
preserved a perfectly fresh appearance and showed no chmosol staining 
(The first-aid solution may combine with infiltrated blood to produce a 
gray or black stain of the tissues, which does not interfere with primary 
healing in a sterile wound ) Skin preparation was first by wiping 
with peroxide of hydrogen and then with ether to remove the blood 
clots, etc , then, for disinfection, by wiping with McDonald’s solution 
The wounds were w*iped and sopped with the first-aid chinosol-sodium 
chloride solution, and the latter was poured into the wound of the cheek 
and used freely m the wounds during the operation for repair Three 
deep catgut sutures approximated the fat of the cheek, while the skin 
was sutured with horse-hair The sutures in the nose, which were 
deeply placed, did not bring the skin edges evenly together The nos- 
trils were packed with gauze wet With the first-aid solution and the 
stitch-line was covered with the same dressing, having rubber tissue 
superimposed The wounds were dressed daily as above The highest 
temperature following operation was 100 degrees A primary swelling 
of the cheek reduced rapidly (fourth day) With the exception of two 
slight openings in the suture line of the cheek wound, from which a 
few drops of serum discharged on the second, third and fourth days, 
and a little ulceration along three or four stitches in the same wound, 
which were mere tacks m the skm edges, primary union took place 
throughout The ragged line of union m the nose under the wet dress- 
ing with the first-aid solution, applied once daily, rapidly cicatrized and 
skinned over The patient was discharged from the 'hospital on the 
eighth day, he returning for a few more dressings of the wound of 
the nose 

Case II — J B , age twenty-four Incised wounds of neck, pinna 
and face Admitted to Bellevue Hospital December 27, 1920 Trans- 
verse incised wound of back of neck, about one inch below level of 
occiput and about four and a half inches long, extending from just 
behind the right ear to the left of the median line, cutting across the 
hgamentum nuchse and completely through the adjoining one and a 
half inches of the right trapezius muscle Also, m the same line, the 
right pinna was entirely cut through and there was a superficial incised 
wound of the right cheek about one and a half inches long No 10dm or 
other chemical had been used in the wounds prior to admission A 
nicked occipital artery had bled freely into the wound Though the skm 
around the wound had been wiped early with McDonald’s solution, the 
hair of the scalp was not shaved until just before the operation The 
wounds were washed with the solution of 2 per cent chmosol and 
sodium chloride, grs 4 i-gi, and then packed with gauze saturated with 
the same solution Twelve hours later the wounds were examined 
That of the neck was filled with the first-aid solution and all the wounds 
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were repacked with gauze saturated with the same solution, over- 
lapping the skin edges 

Operation for repair thirty-one hours after the first-aid solution had 
first been used in the wounds The wounded tissues at this time were 
fresh and moist and normal in color, and without a particle of chinosol 
staining The skin was cleansed of its blood stains by wiping with 
peroxide of hydrogen and afterward with ether, was shaved and then 
disinfected with McDonald’s solution The first-aid chinosol-sodium- 
chlonde solution was used freely m the wounds The wound of the 
trapezius was sutured with interrupted chromic sutures, the skm of the 
neck with silkworm gut and the wounds of the ear and face with horse- 
hair The wounds were dressed with gauze wet with the first-aid 
solution, which was covered with rubber tissue Uneventful recovery 
Primary union throughout 

Case III — T L O’D Electrician Age about twenty-two This 
case illustrates the open first-aid treatment of wounds unsuitable for 
primary repa'ir It was one of high compound fracture of the leg with 
gangrene of the foot , in which suppuration did not occur in the wound, 
treated open with the first-aid chmosol-sodium chloride solution then 
m use (chinosol, grs iv-gi, and normal sodium chloride), so that it 
was possible on the fifth day to amputate at the seat of fracture and 
ultimately to save the knee-joint 

On March 12, 1919, the patient was admitted to Bellevue Hospital 
after having sustained a compound fracture of the left leg about four 
inches below the knee-joint, with much laceration of the soft parts, there 
having been a widely separated wound anteriorly, and the finger passed 
backward between the bony fragments, entering an area of deep 
laceration behind the seat of fracture The foot was lifeless There 
had been no 10dm or other chemical introduced into this wound prior 
to the first-aid dressing with gauze saturated with a solution of chinosol, 
grs iv--ji, and o 85 per cent sodium chloride, the first-aid solution in 
use at that time, which was laid in the interior of the entire lacerated 
area, having been introduced through the seat of fracture, into the 
wounded soft parts behind Two strips of gauze, introduced at the 
first dressing, became so tightly adherent m the deep wound that 
they could not be readily detached until the fourth day When removed 
they were odorless The wound was dressed once daily On the sec- 
ond day, all the gauze that was detachable was removed, the wound 
cavity was filled with the first-aid solution and fresh gauze wet with the 
latter was introduced On the third day, all loose pieces of gauze were 
removed Some of the gauze applied to the superficial wound on the 
preceding day had become adherent The gauze withdrawn was per- 
fectly sweet and there was no pus in the wound The deep wound was 
now filled with the first-aid solution and gauze wet with the latter was 
simply laid over the superficial wound and was covered with rubber 
tissue The temperature was not over 100 4 0 until the fourth day, 
when it rose to 102° On the fifth day amputation of the leg was 
performed, which was done through the seat of fracture, making a long 
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posterior flap, including muscle which was the seat of thrombi, though 
the posterior tibial artery in the flap pulsated A personal note on the 
operation stated “ The wound contained a little serosangumolent dis- 
charge ” Following the amputation, the interior of the wound sloughed, 
and to facilitate the removal of the sloughs, gauze saturated with a 
solution of 2 per cent chinosol and 5 per cent sodium chloride, was 
applied to the wound once daily (Caution was recommended in the 
use of the latter strongly hypertonic solution on tissues affected by 
senile or trophic changes ) On the eleventh day post-operative, a 
slough of the calf muscle, half the size of a fist, had almost separated 
and was removed by cutting a few remaining attachments On the 
fourteenth day, after finally washing the wound, which was now 
practically free from sloughs, with the same solution, the posterior 
skm flap was laid forward against the granulating surface behind the 
tibia and a compress applied, and on the following day the apposed 
tissues had adhered nearly everywhere The tibial fragment protruded 
On April 23rd reamputation was performed, the line of dividing the 
bones being through the lower portion of the tubercle of the tibia and 
through the middle of the head of the fibula A solution of 2 per cent 
chmosol and 085 per cent sodium chloride was used in the wound 
during the operation The wound was closed with drainage and pri- 
mary union occurred m all of the apposed tissues and the drain sinuses 
rapidly closed The middle of August, 1919, the patient began wearing 
an artificial leg Three months later he stated that his artificial leg 
had never given him any trouble, that his stump had never swelled and 
that he was on his feet all day long Since then the patient has had 
no trouble, climbing ladders with ease in the routine of his work 

Doctor Lusk said that he believed this open first-aid treatment would be 
applicable as well to the wounds of war , in which a gauze packing, saturated 
with the first-aid solution (2 per cent chinosol and sodium chloride, grs 
4i-§i), and covered with impervious material, at least could be expected 
to arrest bacterial growth and prevent decomposition for a considerable 
period of time 

The first-aid solution was made with cold sterile distilled water, in which 
2 per cent of chinosol powder should first be dissolved, and then reagent 
sodium chloride, grs 4 1 to the ounce (0 85 per cent ) , which should be 
added m bulk In making up this solution the glass receptacles and utensils 
should first be scoured with neutral sodium oleate and then boiled in plain 
water An alkali would precipitate oxyquinolin from the chinosol (oxy- 
quinolm sulphate), so that soda should not be put into the water used for 
boiling A glass vessel was preferable to an enamelled one as a container, 
since spots of bare iron usually present m the latter receptacle, would discolor 
the chinosol 

The addition of the sodium chloride to the chinosol in solution, changed 
the microscopic picture of the crystallization of the chinosol and was believed 
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to render the latter little liable to irritate A solution of 2 per cent 
chinosol in combination with normal sodium chloride had seemed liable to 
irritate only from too oft repeated applications daily, or from a too long- 
continued use of the applications once daily on gauze left m situ between 
dressings, in the latter instance the skin alone being usually affected, the 
wound apparently being protected by dilution of the solution with a sufficient 
amount of secretion The solution on first coming into contact with a wound 
caused a burning sensation for a few moments The “ reagent ” sodium 
chloride had seemed to produce more completely the changes in the crystal- 
lization of the chinosol than had less pure varieties of sodium chloride 
Boiling of the sodium chloride had seemed to produce salt cubes, as seen 
under the microscope m the crystallized specimen, generally larger in size and 
fewer m number than when the sodium chloride was added to the solution 
without boiling, the finer subdivision of the cubes of the unboiled product 
apparently acting more widely throughout the solution to cause the change 
in the crystallization of the chinosol The chinosol-salt solutions should not 
be boiled, since when boiled they caused a greatly intensified burning sensation 
in the wounds and had seemed liable to produce a superficial tissue necrosis 

Grains xxiv of chinosol in solution had been infiltrated into the lymphatics 
aiound a sterile subcutaneous wound pocket, free from blood infiltration, in 
the back of a dog weighing 8 kilos, with primary union m the sutured wound 
and without subsequent ill effects 

Dr Robert T Morris asked Doctor Lusk whether the use of the isotonic 
saline solution allowed him to use a stronger chinosol solution without causing 
irritation than would be possible otherwise He stated that he used chinosol 
solution m about the same proportion as bichloride of mercury Used in 
that way, he found that a 2 per cent solution of chinosol was sometimes 
irritating, and he had depended chiefly upon less than 1 per cent in solution 
without salt It was one of the best antiseptics for all around convenience 

Doctor Lusk, in answer to Doctor Morns’ question, said he believed that 
the addition of the sodium chloride m normal strength to a solution of 2 per 
cent chinosol, which changed the form of crystallization of the latter, made 
the solution of this strength of chinosol less liable to cause irritation In 
the first-aid treatment of fresh traumatic wounds as described, the speaker 
had seen no evidence of chinosol irritation Where sterilization of abscess 
cavities was sought by the daily introduction into them of a gauze packing 
saturated with the first-aid solution, left m place between daily dressings, 
wound or skin irritation had not been seen In general terms, a sufficient 
amount of wound secretion had seemed to be protective against the pro- 
duction of wound or skin irritation as a result of the application of the solu- 
tion of 2 per cent chinosol and normal sodium chloride on gauze left m place 
between daily dressings, and where the wound secretion was ample, it had 
seemed that this wet dressing could, as well, be confined beneath an imper- 
vious covering with impunity In the case of small wounds without much 
secretion, an external dressing saturated with the first-aid solution, renewed 
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once a day, might, after a little while, irritate the skin, it being particularly 
liable to do so when confined beneath an impervious covering, which latter 
should generally not be used on these cases At the same time, a first-aid 
wet dressing applied once a day to an illy-apposed suture line, had, in a 
number of instances, caused rapid healing of the ragged edges But two 
wounds, ones of long standing, had seemed to have become irritated from 
the application of the first-aid solution once daily, to one of them (thrombo- 
angiitis) the application having been made for only a short period of time 
each day, in the other, the packing wet with the solution having been retained 
between daily dressings over a considerable period of time, and each dis- 
charging but little secretion Granulating wounds with but little secretion 
had sometimes been syringed with normal saline before packing them with 
gauze wet with the first-aid solution, which technic had seemed to be favorable 
to healing 


CARCINOMA OF THE RECTUM 

Dr Hugh Auchincloss presented two methods of dealing with rectal 
anastomoses after removal of carcinomata The carcinoma was four and 
a half inches above the anus in one, and at the promontory of the sacrum in 
the other Both were “ high ” cases If one classified cancer of rectum 
cases as high, low, and medium, these would be medium and high 

Low cases, within two or three inches of the anus, are best dealt with 
by a colostomy Occasional cases remain well in this group after having 
had an anastomosis done, but it is pretty generally conceded that the colos- 
tomy and complete removal of rectum is safest 

The middle group is where an anastomosis can be effected, though done 
with difficulty because of the shortness of the anal segment 

The high group is where sufficient anal segment has been left to allow of 
an anastomosis through the abdomen 

The blind procedure of removing a carcinoma of the rectum entirely from 
below without knowing whether metastases exist above is falling rightly 
more and more into disrepute 

__ Case I — G S , male, thirty-five years of age, single Ship steward, 

Swede, M U S fifteen years The previous and family history were 
irrelevant Admitted to Presbyterian Hospital August 25, 1919 En- 
tered U S Army February, 1918, ic, eighteen months previously 
Eight months ago fell two flights to a stone pavement, couldn’t walk 
for a month , m bed, bruised and strained lower back At same time 
began to have diarrhoea, cramps and colic Six months ago bleeding 
from rectum Four months ago constipation, pain m sacral region, and 
at about this time was discharged from the Army Some loss of 
strength Lost ten pounds No vomiting nor bladder symptom 

Proctoscope and Digital Examination — Hard, nodular, ulcerating 
growth of characteristic cauliflower appearance involving anterior wall, 
most of left and a little of right sides of rectum, four and a half inches 
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above anus Specimen removed, reported carcinoma of rectum Oper- 
ation September 3, 1919 

Pathology of growth as described in examination, free from bladder, 
and covered by peritoneum except posteriorly, where mesorectum 
broadens out to either side Mesosigmoid was short and sigmoid also 
No evidence of metastases, lymph-node nor liver 

Procedure Median incision below umbilicus Superior hemor- 
rhoidal clamped close to inferior mesenteric and half the sigmoid re- 
moved and oral end inverted with a purse string, the ends of which 
were long and threaded through the loop m a probe The rectum was 
then freed well below the growth and a heavy silk ligature tied about 
the rectum an inch below the growth With the patient m lithotomy 
position, Doctors Bumap and Hanford, who were good enough to assist 
me, working from below dilated the sphincter and washed the rectum 
clean as far as where the ligature had been placed below the growth, 
preventing faeces and blood from the ulcerating carcinoma from run- 
ning down They then introduced a glass, Ferguson, cylindrical specu- 
lum almost to where the ligature had been placed Eight long five-inch 
needles, that had been specially made for this purpose, threaded on either 
end of silk sutures, were then passed, interlocking as chain sutures, 
two needles close together at each of the four quadrants of the gut 
circumference, about an 'inch below the ligature through the wall of 
the gut from above, into the speculum m the interior of the rectum 
below and drawn out of the anus Traction on all these ligatures pulled 
the wall of the rectum over the edge < 5 f the speculum The gut was 
then divided by the operator above, about two inches below the growth 
and one inch below the ligature, and the growth, one-half of the sigmoid 
and upper two-thirds of the rectum removed By pulling the traction 
sutures the lower anal segment was then turned inside out into the 
speculum and the speculum and anal segment drawn out of the anus 
Some confusion occurred here because the sutures had not been kept m 
the four quadrants to which each pair belonged 

The probe attached to the purse string about the end of the oral 
segment was then passed through the lower anal segment that had 
been turned 'inside out, and the oral segment, namely, upper sigmoid, 
which previously had been mobilized further by dividing the outer leaf 
of the peritoneum over the descending colon, drawn through for about 
six inches Anastomosis was then done with interrupted chromic 
sutures and a tube introduced through the sigmoid to just above the 
anastomoses The sigmoid, and “ turned inside out,” telescoped, lower 
segment was pushed back through sphincter, leaving some of sigmoid 
and the tube protruding A lateral incision into ischiorectal space 
posteriorly and along the coccyx was made for drainage 

Pathological report, carcinoma of rectum 

Seven days later developed a fecal fistula — tube and sigmoid slough 
removed on ninth day Bowels moving, however, through anus 
Twenty-eighth day fistula almost closed Discharged forty-second day 
to Burk’s Foundation Stayed there ninety-two days, being employed 
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most of the time as one of their cottage leaders Fistula entirely closed 
Shortly after discharged from the hospital 

There have been forty follow-up observations since discharge up to 
the present Proctoscopic examination, has been done repeatedly by 
Doctor Yeomans His bowels move satisfactorily according to his 
diet and he is now taking a course in vocational training and seems 
quite well There is a slight weakness of the lower end of the median 
incision where the drainage tract and fistula was situated, but the mucosa 
of the rectum shows no evidence of recurrence and only moderate 
constriction 

Case II — M F , female Ireland Age fifty Admitted to Pres- 
byterian Hospital March 7, 1919 History Double oophorectomy 
thirty years ago at Woman’s Hospital Recent loss of weight of thir- 
teen pounds Slight amount of blood in stool several months ago 
Thought she had hemorrhoids Since then stools occasionally “ almost 
black” Feels strong and well Bowels have been moving regularly, 
no diarrhoea Comes to hospital because one week ago she had an 
acute attack of " inflammation of the bowels,” with gas, colicky pains, 
and maximum “ soreness ” and tenderness in left lower quadrant radiat- 
ing to her back Nauseated, but couldn’t vomit Slight febrile reaction 

Examination Well-nourished woman not appearing ill, with a 
median scar below umbilicus from old operation In left lower quad- 
rant just to left of promontory there seemed to be a mass that was 
very slightly movable and a little tender No visible peristalsis, no 
mass felt by rectum Proctoscope could not be passed beyond ten inches 
and no abnormality of mucosa made out at that point 

It was only after three X-ray examinations that a filling defect was 
defined at the junction of rectum with sigmoid Gallstone shadow 
definitely shown The diagnosis of carcinoma of pelvic colon was made, 
having m mind a diverticulitis or ileus from a peritoneal or omental 
band, a sequel to former operation She also was thought to have 
chronic cholecystitis, cholelithiasis, calculus in gall-bladder Opera- 
tion March 31, 1919 

Pathology A large mass, evidently an annular carcinoma of the 
colon at the junction of the rectum and sigmoid, lay just to the left 
of the sacral promontory at the brim of the pelvis There were peri- 
toneal adhesions binding two loops of small intestine to the growth 
Evidently a recent localized peritonitis had occurred about the growth 
The sigmoid was only moderately distended, whereas the rectum below 
the growth was very markedly distended, a feature not uncommon in 
such a case 

Procedure The small gut was carefully dissected free from the 
growth The mesentery was ligated off and growth and about S cm 
of gut above and about the same amount below removed in following 
manner Four crushing clamps were placed above and below, and gut 
divided between them with a cautery The cauterized ends were then 
placed end to end, and rolled away from one another so that two con- 
tinuous crushing sutures of silk could be placed, uniting the serous 
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surfaces of the two segments for half their circumferences The 
clamps containing the cauterized ends were then rotated over so as to 
bring the other halves of the gut circumferences together, and the two 
already placed sutures complete the gut circumference back to the point 
they started from The clamps were then loosened and slipped off and 
the sutures tied, first the inner layer, then the outer layer, thus com- 
pleting the anastomosis The closure seemed quite complete, and fin- 
gers could readily be approximated on mvagmating the gut wall from 
above and below Rubber tube drains were placed alongside the anas- 
tomosis into the pelvis A rectal tube was left in rectum temporarily, 
in case there should be any bleeding from mucosa edges 

Post-operative course This was unexpectedly smooth There was 
no fecal leakage at any time, no hemorrhage, temperature ioi° on 
second and fourth days and below ioo° at all other times , pulse never 
above ioo after operation She was discharged April 30, 1919, on her 
thirtieth day after operation, with only a tiny granulating spot that 
readily closed 

Follow-up notes Twenty-nine reports have been made and to-night 
makes the thirtieth time I have seen her during the period of two years 
since the operation She has been proctoscoped twelve times The 
proctoscope passes through the anastomosis, which appears as a slightly 
paler portion of the mucosa, readily into the sigmoid The rather 
conspicuous absence of stricture is worth consideration On March 
22nd she weighed 13154 pounds, which is more than she has weighed 
at any time since her operation , her bowels move readily, and as far as 
we can tell she seems perfectly well 

This is the first time he had used this method for an end-to-end anas- 
tomosis of the large gut, though he had used it a few times for end-to-side 
lleocolostomies It has never been associated with hemorrhage It is the 
cleanest anastomosis I know of that works Furthermore, it is simple He 
first saw it used by Doctor Blake several years ago m an lleocolostomy, end- 
to-side, following resection of carcinoma of csecum The method is not 
original The purpose of showing the case is to call attention to the method 
for large intestinal anastomosis where scrupulous asepsis is of such 
prime importance 

Doctor Hartwell said that the second case looked as though the car- 
cinoma had been situated only about two undies above the line of section of 
the rectum He had always felt that if a carcinoma was low enough to be 
reached by the palpating finger no one could predicate a cure by end-to-end 
anastomosis This boy seemed to be cured at the present time and he might 
remain free from recurrence It seemed to him that to leave the amount of 
rectum necessary m order to have the sphincter function was sometimes 
a dangerous procedure Of course that did not apply to a growth situated 
higher up One or two cases m which a low end-to-end anastomosis had 
been done showed a long period of cure, but a number of cases collected 
showed a large percentage of recurrences at the site of the anastomosis 
Doctor Hartwell said he had come to believe that if a cancer lay below the 
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peritoneal reflexion it was better to sacrifice the lower segment of bowel 
and to make an artificial anus 

Doctor Auchincloss rejoined that these growths were above the peri- 
toneal reflexion In the second case when the bowel was pushed down, one 
could barely palpate the lower margin He had seen a patient who had an 
extensive growth with involvement of the lymph-nodes in 1913 In this 
instance the growth was not over an inch above the anus and the patient 
was well to-day However, he agreed that the lower growths had better be 
taken out with the sphincter These two growths were both high growths 
He had used this method of anastomosis with clamps for end-to-side anas- 
tomosis Small gut into large in resection of caecum With this method 
one did as nearly as possible an aseptic operation The only mucosa exposed 
was that that had been cauterized This was the only case in which he had 
done an end-to-end anastomosis of the large intestine by this method No 
leakage following operation and no stricture two years later an this case give 
hope it may prove useful m others 

LUMBAR HERNIA 

Doctor Coley showed a man, aged twenty-five years, suffering from a 
double lumbar henna He had served m the United States Navy m the late 
war, and gave a history of having had a hernia just between the iliac crest and 
the costal arch on both sides for some years, which only recently began to 
give him trouble The bulging was more noticeable on standing or lifting, 
and violent exercise of any kind caused considerable pain He was admitted 
to the Hospital for Ruptured and Crippled m 1919, where Doctor Coley 
operated on the left side, which was a little larger than the right The opera- 
tion consisted of a three and a half inch oblique incision, one and a half inches 
above the crest of the ilium, extending back to quadratus lumborum , no sac 
was found, the peritoneum was not opened and closure was made by over- 
lapping the suprapubic layers of muscles The opening through which the 
protrusion occurred was apparently located m the space known as the 
triangle of Petit The patient reported for duty three weeks after leaving 
the hospital, and had to sleep m a hammock, where he was tossed about A 
recurrence of the hernia developed and it is now nearly as large as the hernia 
on the other side At the present time there is a distinct bulging through 
Petit’s triangle, which, as you know, is situated between the outer border of 
the latissimus, the postenor border of the external oblique, and the crest of 
the ilium Doctor Coley remarked that this type of hernia is extremely rare, 
the latest study of the subject having been made by Goodman and Speese 
(Annals of Surgery, May, 1916), who reported one case m a man, fifty- 
eight years of age, m which on account of a coexisting nephritis no operation 
was performed They were able to collect thirty-three cases of lumbar 
hernia from the literature 

This type of hernia was apparently known as early as the latter part of 
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the seventeenth century, but no careful observation was recorded until that 
of Garangeot in 1731 In 1768 Balm writes “ Lumbar hernia may arise 
unexpectedly between the false ribs and the crest of the ilium ” A few years 
later, Petit described the same place in a little more detail, and to him the 
credit is generally given for the discovery of this triangle known as Petit’s 
triangle Grynfeltt, in 1856, describes the place still more fully Grynfeltt’s 
space is a little different from Petit’s, it is bounded above by the twelfth 
nb, internally by the quadratus lumborum, externally by the external oblique 
and below by the internal oblique muscle Four years later, Lesshaft, with- 
out mentioning Grynfeltt’s work, described the same space, and it is generally 
known in Germany as Lesshaft’s triangle (For a full description of the 
condition, see Goodman and Speese’s original article m the Annals of 
Surgery, May, 1916 ) 

Of the thirty-three cases collected by Goodman and Speese, intestinal 
obstruction with strangulation occurred eight times, or in 24 per cent of the 
cases In nineteen cases the hernia was on the left side, and in ten on the 
right , only two were bilateral It was much more common in adult males, 
having been observed twenty-two times, and only nine times in females 

Doctor Coley stated that as far as he knew only two cases had been 
observed at the Hospital for Ruptured and Crippled, one a girl, aged eight 
years, who was operated upon by Doctor Bull and Doctor Coley in the early 
90’s, patient made a good recovery and was without recurrence for many 
years after The present case is the only case of bilateral lumbar hernia that 
they had ever observed, and apparently only two other cases have been found 
m the literature Goodman and Speese state that indirect traumatism is an 
important causative agent, a history of sudden strain, lifting of heavy weights, 
and coughing, has been noticed in fourteen of the thirty-three cases As 
regards the age of their patients only five occurred before the fortieth year 
Both of the cases observed by Doctor Coley occurred in patients under thirty 
years of age In most of the cases mentioned no sac has been found either at 
operation or autopsy 

Dr Alexis Moschcowitz stated that he had examined the patient only 
hastily, but as thoroughly as it was possible for him to do at this time, and he 
could not quite see where this hernia came through As a matter of fact, 
without wishing to doubt the diagnosis in the slightest degree, he must say, 
that he did not understand the method by which the diagnosis was arrived at 
Cases of this nature are exceedingly rare, but from a study of the literature, 
he was under the impression that of all hernias m this region those that passed 
through the triangle of Petit are the rarest, indeed the occurrence of this 
particular variety was a matter of doubt, an authentic and well-studied case 
was, however, reported a few years ago by Dowd m the Annals of Surgery 
Those hernias which pass through the space of Greenfelt and of Lesshaft 
appear to be somewhat more frequent, though by no means common Doctor 
Moschcowitz would not wish to express any definite opinion as to the case 
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presented by Doctor Coley, after the meagre examination that he was able 
to make 

Doctor Coley rejoined that hernia of this region had not always been 
accuratel} classified, it having been the custom to include under the name of 
lumbar hernia all hernias occurring between the crest of the ilium and the 
twelfth rib Possibly they did not all come out at the triangle of Petit Doctor 
Coley stated that in the present case he believed the hernia to emerge at or near 
Petit’s triangle, for if the hand were placed over this space, the swelling did 
not appear After emerging, it passed inwards and downwards so that 
the swelling was slightly more anterior than in the cases observed by Good- 
man and Speese Doctor Coley believed these hernias were properly classed 
as lumbar hernia He said he should like to ask Doctor Moschcowitz 
through what opening the hernia did come out if not through the triangle of 
Petit Doctor Moschcowitz stated that he did not know Doctor Coley 
added that there was a bulging through the whole area at the site of both 
Petit’s triangle and Grynfeltt’s space It was not always easy without opera- 
tion to give the exact anatomical location 

THE MANAGEMENT OF PELVIC ABSCESS IN ACUTE APPENDICITIS 

Dr Ellsworth Eliot, Jr , read a paper with the above title 

Dr Alexis Moschcowitz said that he was glad to hear that Doctor 
Eliot does not advocate the drainage of pelvic abscesses through the rectum 
or vagma, at the time of the primary operation Doctor Moschcowitz has 
founci that it is not only feasible, but perfectly safe and simple to drain 
these abscesses through the incision which is made for the extirpation of the 
appendix He uses as drainage material always a good-sized drainage tube, 
with a wick of gauze in its lumen This wick of gauze is removed at the end 
of twenty-four or forty-eight hours If there are two widely separated col- 
lections of pus two drainage tubes are used The after-treatment differs 
somewhat from that advocated by Doctor Eliot He has abandoned all 
irrigations, after an experience many years ago, at which a fatal peritonitis 
developed after a gentle irrigation through a catheter The method he now 
uses is, that the drainage tube is cleansed by passing into it repeatedly wicks 
of gauze until perfectly dry, this is done at each dressing, usually once a 
day When the discharge assumes a more serous character, the tube is 
shortened by one-half to one inch, until removed completely With this 
method of after-treatment his results have been most satisfactory, most 
patients being discharged with a healed wound m two weeks’ time 

In very rare instances, more especially m some cases of diffuse peritonitis, 
late residual abscesses form, eg, in the subphrenic space, in the left iliac 
fossa, or in the splenic region, and require separate incisions If they occur 
m the pelvis they are drained either through the vagina or through the rectum, 
but never as a primary procedure 

Doctor Hartwell said he used a double soft drain or a cigarette drain 
He left it in forty-eight hours 
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Dr Willy Meyer recalled that about ten years ago the question came up 
whether surgeons should close the abdomen without drainage after appen- 
dectomy in cases where a pelvic abscess or multilocular effusion of infected 
fluid had been found subsequent to acute gangrene, the latter not having 
passed from the appendix to the caecum Many tried this method and closed 
the wound, and while it was successful in a good many cases it had been 
given up as uncertain and drainage generally employed One could not 
determine always how far the gangrene had actually extended He used 
the pararectal incision and was still using Morns’s cigarette drain with a 
central tube He sometimes added a rubber tube split lengthwise after all 
the pus had been evacuated Personally, he never used irrigation but he 
always added post-operative posture treatment, using the pronounced Sims 
posture combined with the Fowler position After the first three days a 
slight Trendelenburg posture was resorted to 

In operating upon an acute case he believed it was an unwise procedure 
to make an abdominal incision with a vaginal or rectal incision One cer- 
tainly could reach a deep-seated abscess through the abdominal incision , but 
if a pelvic abscess developed slowly following an acute attack of appendi- 
citis, say eight to ten days after, without pentyphlitic inflammation and swell- 
ing, one could make the diagnosis by rectal or vaginal palpation and then 
evacuate the abscess through the rectum 

Dr Wm T Lusk said it had been scientifically shown on rabbits by 
Petroff, of Warschau ( Centralblatt f Chir , No 31, 1913, p 1215), that glass 
drains with wicks were the best for peritoneal drainage, since adhesions were 
very slow to form around glass, and a drain of this sort would continue to 
abstract fluid out of the general peritoneal cavity for more than forty-eight 
hours, while gauze was effectual to dram for only five to six hours He 
thought that m acute general peritonitis, pelvic drainage was best effected 
by the old-fashioned glass dram with multiple perforations in it, threaded 
wuth a gauze wick to the bottom In the Fowler position, the lumbar spine 
should be arched well forward in order to empty fluid collections out of the 
kidney fossae into the pelvic cavity, which posture seemed to be best effected 
by the lateral upright position of the patient, once recommended by Dr 
Willy Meyer 

Doctor Lilienthal said that when one drained a pelvic abscess through 
the abdominal incision he must be careful that the tube did not get among 
the coils of small intestine It should be kept near the abdominal or pelvic 
wall, thus minimizing the danger of secondary obstruction 

Another point Doctor Lilienthal said he would like to bring out was that 
one could irrigate in a manner during the course of healing He referred 
to the Carrel treatment of the abscess He had found this of enormous value 
It made for the comfort of the patient, for the cleanliness of the wound, 
and took away the odor It would not, however, dissolve sloughs, which 
would have to be removed, when cast off, by other means 
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In the matter of putting in the drainage tube, if it came out and one lost 
the track in putting it back by the probe method, Doctor Lilienthal said he 
had an exceedingly satisfactory method It did not cause the slightest pam, 
was absolutely free from danger and assured one of getting the tube to the 
bottom of the cavity He used an ordinary endoscopic tube This was a 
rough, smooth, straight instrument which could be wormed into a tortuous 
tract straightening it out It could be used to enter a recent smus up into a 
subphremc abscess or down into the pelvis The patient would not feel the 
entrance of the instrument When the endoscope was in place the drainage 
tube could be introduced through it and the endoscope removed 

De Robt T Morris emphasized the point that pus took the line of least 
resistance We did not need a counter-incision We owed it to the patient 
to give him the least attack of surgery possible m the course of appendicitis 
with abscess This would belong to the fourth era m surgery, placing chief 
dependence upon the patient's own protective resources After Doctor Clark 
published a report upon a hundred cases of pyosalpmx closed without drain- 
age, Doctor Morris had closed the abdomen in a senes of appendicitis cases 
without drainage and he found that nothing was lost Nevertheless, he felt 
that it was best to dram through a small incision, using a flexible wick dram 
as small or as large as was necessary, depending upon the size of the patient 
and the actual mechanics of the situation 

As for the matter of flushing, Doctor Morns said he had never found 
flushing necessary so far as recovery was concerned, either at the time of 
operation or subsequently It was objectionable at the time of operation It 
might have a value in making the patient more comfortable as far as the 
question of odor was concerned as a post-operative bit of neatness 

Dr William A Downes described a dram which he had found very 
satisfactory This consisted of a sheet of rubber dam about the size of a 
sheet of paper, folded loosely, and introduced to the base of the abscess 
This dram was not removed, but was allowed to work itself out , this usually 
happened by the end of the eighth or tenth day The wound healed well with 
this kind of a drain and the patient was usually discharged by the eighteenth 
day with only a small granulating wound remaining Since using this dram, 
he seldom had occasion to worry about the formation of secondary abscess or 
fecal fistula In acute appendicitis, where the appendix was deep in the 
pelvis, he had had it rupture through a McBumey incision, so unless he could 
feel the mass he made a straight mid-rectus incision, which was closed com- 
pletely as a rule and a counter-incision made for drainage 

Doctor Eliot remarked that the opinion seemed to be unanimous that 
there was no need of a rectal or vaginal counter-opening m the drainage of 
pelvic abscesses He believed that while post-operative irrigation was not 
entirely free from risk, the danger of the invasion of the general peritoneal 
cavity by the irrigating fluid was practically nil if a sufficient time — say four 
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or five days— were allowed to elapse before irrigation was begun, and if a 
non-irntating fluid — such as a normal saline solution — were employed at a 
very low pressure. 

Doctoi Eliot said his experience with the use of Dakin’s solution did not 
coincide with that of Doctor Lihenthal From his own observation, as well 
as from that of the House Surgeon, the use of the Carrel-Dakm solution m 
no way shortened the period of wound repair He did not think the solution 
restricted the formation or hastened the separation of aponeurotic or muscu- 
lar sloughs, and to these, and not to the mtraperitoneal structures, he believed 
the sloughy formation to be harmful 

Doctor Eliot did not wish to assert that the use of the catheter m the 
treatment of abscess cavity was superior to the use of the instrument described 
by Doctor Lihenthal. He did wish to emphasize, however, that by the use 
of this device, dressings were entirely free from discomfort, and the healing 
of the abscess cavity was rapid and uneventful 


Stated Meeting Held May n, 1921 
Dr John A Hartwell m the Chair 

* THE VALUE OF CONSERVATIVE TREATMENT IN SARCOMA 

OF THE LONG BONES 

Dr William B Coley presented the following cases 

Case I — L G, female, twenty-one years of age Central Sarcoma of the 
Lower End of the Femur, with Extensive Involvement of the Knee-joint, mixed- 
giant- and spindle-celled sarcoma (Full history with microphotograph pub- 
lished in the Annals of Surgerv, March, 1917, p 370 ) 

Amputation had been advised by every surgeon who saw the case, including 
Doctor Coley Exploratory operation , toxins without other treatment for nearly 
one year Complete recovery, two inches shortening Well at present, with 
useful limb, six and a half years later 

Case II (see Annals of Surgery, March, 1917, p 370) — C F , female, 
seventeen years of age Central Sarcoma of the Upper End of Tibia, mixed-, 
giant- and spindle-celled 

Admitted to the Memorial Hospital in August, 1915 Disease pronounced 
giant-celled sarcoma of epulis type, very moderate degree of malignancy, by 
Ewing, malignant by Barrie and Bloodgood Curetting followed by toxins, 
three months later toxins discontinued on account of grippe, recurrence, second 
curetting, recurrence, again treated with toxins and one application of radium 
(pack) m addition Complete recovery with useful limb, well at present, five 
and a half years later 

Case III (see Annals of Surgery, December, 1919) — L D , male Sarcoma 
of the Lower End of the Radius, complete destruction of two to three inches 
of bone, impossible to say definitely whether periosteal or central origin from 
the X-ray and clinical signs 

May, 1918, admitted to the Hospital for Ruptured and Crippled Tumor of 
rapid growth , amputation advised by several surgeons Complete recovery under 
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the systemic injections of the mixed toxins alone Well at present, three years 
later, with perfectly useful arm X-ray shows marked regeneration of bone 

AN UNREPORTED CASE OF SARCOMA OF THE TIBIA 

Case IV — M C , twenty-three years, of Hartford, Conn 

Family history negative Admitted to the Hospital for Ruptured and Crippled 
on December 5, 1920 Previous history negative up to July 4, 1920, when she fell 
on a hard floor, injuring her knee and bruising her ankle Two or three days 
after the accident she began to have pain in the upper end of the tibia, which 
gradually became worse She remained in bed for two weeks, at the end of which 
time she could not stand or walk without causing intense pain However, she 
kept about for four weeks, the pain gradually increasing in seventy She then 
consulted Doctor Sweet, of Hartford, who made a diagnosis of tuberculosis 
of the knee and put her in a plaster case An X-ray picture was taken at this 
time The case was kept on for six weeks, when it was removed and another 
X-ray picture taken Three weeks later another X-ray picture was taken and 
a new case put on Pain became markedly worse, so much so that she was 
unable to sleep nights The patient lost some in weight and her general condition 
began to be affected On December 7, 1920, she was referred to Doctor Coley 
by Doctor Burlingame 

At this time a careful examination of the X-ray pictures showed progressive 
destruction of the upper end of the tibia, with apparent involvement of the knee- 
joint Clinical examination showed marked enlargement of the upper end of 
the tibia extending down about four and a half inches, the swelling was most 
marked anteriorly, was soft, semi-fluctuating, and apparently involved the 
knee-joint 

Diagnosis, based upon clinical symptoms and X-ray examinations Central 
sarcoma with complete destruction of the upper end of the tibia and involvement 
of the knee-joint 

Treatment Curetting followed by injections of the mixed toxins of erysipelas 
and bacillus prodigiosus On December 7, 1920, under ether anaesthesia, a longi- 
tudinal incision was made, five inches in length, directly over the anterior por- 
tion of the upper end of the tibia and the knee-joint Cutting through the skin 
and subcutaneous tissue, a tumor about the size of an orange was found in the 
upper end of the tibia, which completely destroyed the cartilage of the knee but 
which did not involve the femur The old joint was disorganized and filled 
with fibrous, broken-down tissues, the tumor itself was largely cystic, contain- 
ing five or six ounces of reddish-yellow fluid The cavity was curetted out 
Cavity extended down to the large vessels and great care was exercised not to 
injure them After protecting the vessels the rest of the cavity was swabbed 
out with pure carbolic and alcohol The cavity* was then tightly packed with 
sterile gauze A pathologic fracture developed about three inches below the 
upper end of the tibia, which was completely destroyed Fibula was practically 
intact The limb was put up in a plaster spica, extending down to the foot, 
under extension 

Three or four days after the operation the mixed-toxin treatment was begun, 
injections being made into the buttocks After removal of the cast, four or five 
days later, the cavity was kept sterile with Dakin's fluid The toxins were con- 
tinued in increasing doses (beginning with one-half minim) up to the point of 
producing a severe reaction, temperature of 103° to 104° The cavity healed 
rapidly with normal granulations and at the end of a week the spica plaster 
cast was removed A shorter plaster splint extending to the upper portion of 
the thigh was put on and the wound dressed through a fenestra The patient 
made an uninterrupted recovery 


656 



CONSERVATIVE TREATMENT IN SARCOMA OF THE LONG BONES 


X-ray photograph, taken every two or three weeks, showed a gradual decrease 
in the size of the large cavity, and the more recent photographs show beginning 
regeneration of bone The patient is not yet allowed to walk or bear any weight 
on the limb A modified Thomas splint is being made by Doctor Gibney, which 
will enable her to walk about without bearing any weight on the foot At the 
end of three or four months it is expected she will be able to walk again without 
injurious effect to the limb Her general health showing improvement under 
the treatment 

Up to the present she has had thirty-nine injections of the mixed toxins, 
beginning with one-half minim and increasing up to ten minims Highest reac- 
tion =104° Since last month she has been getting the toxins twice a week and 
later once a week, and it is my intention to continue the injections m small doses, 
not sufficient to produce a marked reaction, for a period of two or three months 
longer and then discontinue them altogether The patient has had no other treat- 
ment than the toxins It was intended to apply radium in case the disease was 
not quickly controlled by the toxins, but the progress of the patient was so rapid 
and satisfactory that it was decided to continue with the toxins alone 

Microscopic examination of the tumor removed (Doctor Jeffries) “ Giant- 
celled sarcoma The tissues exhibit a considerable degree of necrosis ” 

Microscopic examination (Barrie) “Definitely malignant tumor, fibro- 
sarcoma ” 

Microscopic examination (Doctor Ewing) “ Giant-celled sarcoma, epulis 
type” (Fig x) 

Clinically it was markedly malignant, inasmuch as it had destroyed the whole 
upper end of the tibia and the knee-joint in the short period of a little over 
four months 

GIANT-CELLED SARCOMA OF THE RIGHT RADIUS (HITHERTO UNREPORTED) 

Case V — Mrs M F , forty years , family history negative In June, 1919, 
she first noticed pain in the right wrist, shortly after which a swelling developed 
There was no definite history of local trauma Patient was obliged to give up 
work on July 1st, on account of the pain and swelling Admitted to the Hospital 
for Ruptured and Crippled, Doctor Whitman’s service, on November 29, 1919 
An X-ray taken showed the lower end of the radius expanded by a tumor , cortex 
very thin, but the joint surface was apparently not perforated Clinical diag- 
nosis Giant-celled sarcoma 

Operation December 1, 1919, by Doctor Kleinberg The lower portion of the 
radius was found to have a very soft wall and to be movable, the point of 
mobility being about one inch above the styloid process Below the point of mo- 
bility it was impossible to identify the periosteum The central tumor occupying 
the whole lower end of the radius was carefuly curetted The tissue was for the 
most part gray in color with occasional areas of white tissue The articular 
surface of the radius was not pierced Only a small area of the posterior wall 
of the radius was intact The cavity was swabbed with pure carbolic acid and 
washed out with alcohol, cavity packed with gauze 

Pathological report by Doctor Jeffries (pathologist of the Hospital for 
Ruptured and Crippled) “ Giant-celled sarcoma ” A section (Fig 2) was shown 
to Doctor Ewmg, who pronounced it a giant-celled sarcoma of the epulis type 
Dr Geo Barrie also examined the slides and pronounced it a hemorrhagic osteo- 
myelitis On December i,a 1919, the patient was transferred to Doctor Coley's 
service , 
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In view of the unanimous opinion of the three men, that it was a benign, 
giant-celled process and not a true malignant tumor, it was thought wise to make a 
test-case of it to determine whether or not it could be cured by simple curetting 
and carbolic acid, which, in the opinion of Doctor Bloodgood, is sufficient to cure 
practically all cases of benign, giant-celled sarcomas The patient was dis- 
charged, and readmitted to the hospital on January 20, 1920 During the five 
weeks which had elapsed there was marked recurrence of the pain and the 
swelling had increased steadily Examination showed marked enlargement at 
the site of the original lesion, there was false motion one and a half inches 
above the lower end of the radius, that is, pathologic fracture Measurements 
over the lower end of the radius, eight and a quarter inches Clinically, the tumor 
appeared to be malignant in spite of the pathological report She was then put 
upon systemic injections of the mixed toxins of erysipelas and bacillus pro- 
digiosus, begmmng with one-half minim and increasing up to fourteen minims, 
producing reactions and temperature of 102-104° 

At the end of three or four weeks a decrease in the size of the tumor was 
noticed, which steadily continued until February 11, 1920, when the arm measured 
six and seven-eighths inches In view of the fact that she had four children at 
home needing her care, she stated that she was unable to stay at the hospital and 
on February 21, 1920, she was discharged, apparently cured 

In the latter part of May, 1920, the lower end of the radius again, began 
to increase in size, and slowly continued until July 1, 1920, when it had reached 
eight and one-quarter inches, the swelling apparently involving the radius for a 
distance of four and one-quarter inches (Fig 3, A) She was shown at a con- 
ference at the Memorial Hospital, and, it being the belief of Doctor Ewing that 
this type of tumor would yield to radium, she was accordingly admitted at once, 
and radium treatment begun 

From July 2 to October 20, 1920, she received a total of 69,250 milhcurie 
hours of radium, a very large dosage The photographs taken on July 2nd (Figs 
4 and 5), compared with the ones taken on September 22nd, showed a very 
marked increase in the size of the tumor during the radium treatment, and 
X-ray pictures taken from time to time confirmed this increase in size It seemed 
clear to Dr Wm S Stone and Doctor Coley that there was no hope of getting 
control of the disease by the further use of radium and it was believed that 
amputation was the only thing left to do Before amputation, however, it was 
decided to make one more trial with the toxins She was accordmgly readmitted 
to the Hospital for Ruptured and Crippled, and as she was unable to be away 
from her home, she was treated in the Out-patient Department, where she 
received toxins three times a week The injections were pushed to the point of 
producing fairly well-marked reactions, which she bore well, and which did not 
interfere with her household duties The treatment was carried out most faith- 
fully by my House Surgeon, Dr H H Shoulders, to whom belongs the credit 
for the results All of the injections were made systemically in the buttocks 
In less than two weeks the tumor began to decrease in size and the improvement 
has continued without interruption, until at the present time the tumor has almost 
entirely disappeared as far as X-ray and clinical evidence shows (Fig 6) The 
toxins were discontinued about two months ago, since which time she has had 
no treatment No X-ray, radium, or other treatment than the toxins has been 
given since October, 1920 

The circumference of the wrist at the site of the tumor, which m October 
was nine and three-quarters inches, now measures seven and a half inches 
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Fig 2 — Microphotograph of section of tissue removed from growth in base of 
radius m Case V M F 
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Fig 4 — CaseV, M F Condition September 22, 1920 afterthree and one-half months of radium treatment 




Tic 5 — Case V M T Condition September 22 1920 after three and one half month' of 

radium treatment 


j 


Fig 6 — Case V M F Condition eight months after resumption of to\ms Tumor has nearh dis 
appeared and function of hand is nearly restored 



CONSERVATIVE TREATMENT IN SARCOMA OF THE LONG BONES 

In view of the tendency of the disease to return it is intended to giveTier 
another course of tovin-treatment m the near future lasting for a period of two 
to three months 

It would be unwise at present to say anything definite as to the final outcome 

(Series of photographs illustrate this case) 

Dr. Virgil P Gibney said he had seen a great many of Doctor Coley's 
cases, and had the opportunity of watching them from start to the finish, and 
usually seeing the end results The most remarkable of Doctor Coley’s 
cases was one he saw in the Montefiore Home some twenty or thirty years 
ago, in which a part of the spinal column was disorganized and the condition 
supposed to be an abscess from Pott’s disease, but it proved to be malignant 
The patient was a young man nineteen or twenty years of age Doctor Coley 
apparently cured him and the man is well to-day The majority of his 
results had gone on wonderfully well, so that Doctor Gibney felt when he 
saw a case of sarcoma that he wanted Doctor Coley to use radium and 
the toxins 

Dr John A Hartwell stated that the important point was to classify 
these cases according to their malignancy The whole subject of osteosar- 
coma was so confused as to the nature of the disease that until the pathologists 
and physicians together arrived at a classification it was very difficult to draw 
conclusions from a demonstration of patients who had remained cured in any 
form of osteosarcoma The microscopical examination was so difficult in 
many cases that even several sections from the same patients studied by the 
same and by different pathologists failed to demonstrate what the disease 
was As Doctor Coley had pointed out, there were very marked differences 
of opinion as to the so-called giant-celled type of sarcoma, some were very 
benign and some were quite malignant , some responded to mixed toxins and 
some responded to radium or to curettement, while others that had the same 
appearance as the ones cured by these methods did not respond to treatment 
and appeared to be exceedingly malignant 

As to the X-ray diagnosis of osteosarcoma, it was always very unsatis- 
factory There were instances at a recent conference in which Doctor 
Bloodgood, Doctor Ewing and Doctor Codman were m doubt as to whether 
the condition should be classified as benign or malignant Doctor Codman 
has formed a register of all cases of sarcoma that he could obtain He 
asked that any surgeon who might have a case in which there was reasonable 
evidence, either X-ray, microscopical, or clinical, that the condition was 
sarcoma, be recorded with him If one sent a card to Doctor Codman he 
would send the particulars as to how to register the case He would also be 
glad m any case of suspected sarcoma to give aid in making the diagnosis 
and suggestions for treatment 

Doctor Coley stated that he had radiographs of a patient who had a 
large tumor of the lower end of the radius which had completely broken 
through the bony shell, and he then presented them He stated that the 
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history of the case had been reported m full in the Annals or Surgery 
(December, 1919) While it was impossible to tell from an examination 
of the X-ray picture the degree of malignancy of the tumor, it differed 
from the ordinary giant-celled central tumor in that it had completely de- 
stroyed the entire bony shell Clinically, it was malignant, as it was of 
comparatively short duration Doctor Coley said he was glad Doctor Hart- 
well had brought out the difficulty in making a diagnosis in sarcoma of the 
long bones He said that for more than thirty years he had been making a 
study of sarcoma of the long bones, clinically and microscopically, and later 
by the additional aid of the X-rays, and that there was yet much about the 
subject requiring further light Personally he believed we were much more 
likely to arrive at a correct conclusion by a careful study of a very large 
number of cases treated at a single institution in which the clinical and 
pathological studies were conducted by the same group of men He person- 
ally had observed about 300 cases of sarcoma of the long bones, and all of 
the specimens removed either by amputation or curetting had been carefully 
preserved at the laboratory of the Cornell University Medical School or at 
the Memorial Hospital These specimens and the microscopical sections 
from them are all carefully kept on file, making it possible to study them He 
believes that one could get more accurate data from a study of tins large 
group of cases than would be possible from a larger number of cases collected 
indiscriminately from different observers, many of whom have seen but a 
single case or, at the most, but a very limited number The clinical and X-ray 
evidence was often of equal or even greater importance than the pathological 
examination The locality of the tumor in sarcoma of the long bones plays 
an important part , there are certain bones, e g , the humerus, m which it 
makes little difference whether the tumor be of periosteal or central origin, 
or whether the specimen histologically showed giant-cells or none at all 
Sarcomas of the femur and humerus are extremely malignant At a sym- 
posium on Sarcoma of the Long Bones, before the Royal Society of Medicine 
m London, NoVember, 1912, it was brought out that not a single case of 
sarcoma of the humerus, at St Thomas’ and St Bartholomew’s Hospitals, 
had been saved by shoulder- joint amputation Buthn’s very extensive statis- 
tics collected from the literature, showed almost no cases of sarcoma of the 
humerus remaining well for three years after amputation The same is 
largely true of sarcoma of the femur, nearly all cases being malignant, whether 
of myeloid or periosteal type 

Doctor Coley has long held the opinion that, while one could state posi- 
tively that practically all tumors of the periosteal type are malignant, it was 
not always possible from the microscopical examination to determine the 
degree of malignancy of central sarcomas of the long bones , that, while some 
of the central tumors with abundant giant-cells and a few spindle-cells, espe- 
cially of the upper end of the tibia or lower end of the radius, could be 
classed as benign or nearly benign, there are other cases m which the lusto- 
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logical picture so closely resembles the former they can scarcely be differ- 
entiated, which recur after operation and kill the patient by metastases Doc- 
tor Coley showed several lantern slides of microphotographs of giant-celled 
sarcomas m support of this view 

Doctor Coley stated that he, up to the present time, had succeeded in saving 
the leg or arm m eighteen cases of sarcoma of the long bones , twelve by the 
use of the mixed toxins of erysipelas and bacillus prodigiosus, and six by a 
combination of the toxins and radium or toxins and X-rays He believes 
that the best results in the future will be obtained by combining the systemic 
effect of the toxins with the local effect of the rad'ium During the past seven 
years, at the Memorial Hospital, an attempt has been made to try out the 
different methods of treating sarcoma of the long bones Doctor Coley added 
that the results of amputation are too well known to need further comment, 
that practically all of the periosteal cases proved fatal in spite of high 
amputation and only a small percentage of the central sarcomas, those of 
the myeloid type, have remained well beyond three years from amputa- 
tion Doctor Coley stated that a series of cases at the Memorial Hospital 
have been treated with toxins alone, another series by radium alone, another 
by toxins and radium combined, and a fourth by toxins following amputation 
These results will be published in a series of 125 cases m full in a report 
which the Memorial Hospital will issue in the near future 

SYPHILITIC OSTEOMYELITIS OF THE FEMUR 

Dr F W Bancrfot presented a woman, who was admitted to the New 
York Hospital, December 16, 1920, on account of a swelling of the left knee 
of three months’ duration Three months ago while on an ocean steamer she 
fell on her knee, and upon rising could not walk without assistance An 
hour later she began to have pam and the knee became swollen The pain 
had persisted ever since She had been treated for the three months before 
she came under his observation When she came to the dispensary she had 
fluid m the knee-joint, no night spasm and no particular pam She was 
feeling fairly well The knee was aspirated and guinea-pig injected The 
Wassermann reaction was positive, the blood count normal X-ray pic- 
tures taken in the anteroposterior and lateral position showed the condition 
While in the hospital the patient was given two doses of neosalvarsan and 
since that time anti-luetic treatment had been continued The X-ray picture, 
taken April 18, 1921, showed the production of new bone and a diminution of 
the rarefaction shown in the first pictures Besides the anti-luetic treatment 
she had received no tieatment whatever The fluid had not reaccumulated 
in the knee There was normal motion and very little deformity 

In his description of syphilitic osteomyelitis McCallum says “ Gummata 
formed m the marrow cavity are of sufficiently frequent occurrence, although 
they were practically overlooked until Chian demonstrated their existence 
They are gelatinous patches, often bright yellow from their content of fat, 
which may occur singly or in such numbers and continuity as to involve 
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the whole marrow cavity Generally there is no outward evidence of their 
existence, but the cortex may be attacked and eroded and the periosteum 
outside produce a new layer of bone to correspond In this way there may 
be a spindle-shaped dilatation of the bone, canals or fistulae are formed 
through the cortex, and except for the absence of sequestra, the bone comes 
to look like the end result of an ordinary osteomyelitis ” 

Doctor Bancroft said the X-ray diagnosis was given as tuberculosis, but 
the patient had no elevation of temperature, no night spasm, and there was no 
pain, and the Wassermann was positive both by the cholesterin and alcohol 
methods Then the lesion was on the diaphyseal side of the epiphysis which 
was against its being tuberculous 

OSTEOMYELITIS OF THE TIBIA 

Dr John A Hartwell presented a woman twenty-five years of age, 
who was admitted to Bellevue Hospital, December 23, 1919, with the history 
that when she was ten years old, she had an abscess over the internal aspect 
of the tibia, but could not relate the details in regard to it This had been 
healed many years, but she had recently had pam over the lower end of the 
fibula The X-ray showed osteomyelitis of the lower one-third of the tibia 
(Fig 1) The fibula was normal There was distinct tenderness with de- 
pression of bone at the site of the old abscess and slight thickening over the 
surface of the fibula 

Operation on January 4, 1920, showed abscess in the bone two inches 
above the right internal malleolus, with sclerosis of the medullary canal 
(a Brodie abscess) There was no evidence of bone disease of the fibula 
The abscess cavity was curetted after removal of the cortex and the muscles 
allowed to drop into it Culture showed Staphylococcus aureus The cavity 
was dakimzed The patient was discharged March 29, 1920, with the wound 
entirely healed and only slight oedema She was advised to use crutches 
and not to put any weight on the foot 

On May 9, 1920, the patient returned, complaining of pain but no ten- 
derness or redness m the lower end of the radius The X-ray showed a 
localized area of rarefaction, and a provisional diagnosis of bone abscess 
was made 

August 23, 1920, she was readmitted for the wrist condition (Fig 2), 
which showed a tender swollen point at the end of the forearm over the radius 
Operation on the following day showed a collection of pus about one-half 
inch from the articular surface of the radius The abscess cavity was 
curetted and packed with vaseline gauze A culture of the pus from the 
abscess cavity showed Staphylococcus aureus 

On Octobei 1, 1920, she was again operated upon for recurrence of the 
abscess at the site of the previous abscess of the tibia , two small pockets of 
infected granulation tissue were found These pockets were curetted into 
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one connecting cavity and all necrosed bone removed The wound was left 
wide open and dakinized with the idea of doing a fat graft when the wound 
was stenhzed 

Operation on October 22, 1920, showed the cavity lined with healthy 
granulation tissue, except one pin-head point at the lower end, where the 
granulations were slightly grayish The bacteria count at the time on three 
successive days showed one in five fields A fat graft from the upper part of 
the thigh, twice the size of the cavity, was compressed into the cavity and 
the skin edges sutured over it Primary union resulted 

On November 23, 1920, examination showed that pain, tenderness and 
swelling had recurred The X-ray showed a recurrence of the localized 
area of bone destruction at the outer half of the lower extremity of the 
radius (Fig 3) The leg wound was m good condition, the fat graft having 
apparently lived and filled the bone defect 

Operation, November 23, 1920, showed in the lower end of the radius a 
cavity left from the previous operation filled with pus and soft spongy 
granulations The cavity was exposed by chiseling away part of the cortex 
The cavity was curetted and dakinized with the idea of doing a future fat 
graft Cultures of the pus showed the Staphylococcus aureus 

A fat graft was found unnecessary because the cavity in the radius com- 
pletely healed, and the patient was discharged with normal motion in the 
wust-joint on January 14, 1921 The left leg was entirely healed, but with 
slight oedema about the ankle 

On February 27th, the X-ray showed regeneration of the bone in the 
periosteum covering the implant and also a marked network of bony growth 
in the substance of the fat implant There was also a sclerosing osteo- 
myelitis and periosteitis of the lower end of the fibula, but no evidence of 
inflammation These evidences of complete healing were still more marked 
in the X-ray taken May 7th 

The Bellevue Hospital pathologist’s report on the specimen taken October 
I, 1920, — curettings from the cancellous tissue of the tibia — is “chronic 
productive osteomyelitis ” 

The interest m the case centres about the regeneration of bone fm the 
fat transplant as shown in the X-ray 

Doctor Bancroft said there were three things quite clear which a bone 
graft must do (1) It must bridge the defect and it must prevent deformity 
of the limb (2) It must be of such a size and shape that the blood supply 
could be quickly established (3) It must act as a stimulant for osteogenesis 
With the Delageniere graft the part can be immobilized and the blood supply 
was easily established through the small bone fragments of the osteoperiosteal 
graft As to the third point, there was a larger surface of raw bone with 
this kind of graft, and he believed that the large raw surface did more 
toward the stimulation of osteogenesis than any other factor He believed 
that the failure of the medullary graft was due to the fact the blood supply 
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was cut off through the medullary nutrient artery, and for that reason 
failed The mlay grafts did not interfere with the blood supply coming 
through the medullary canal and they exposed more surface of bone He 
believed the Delagemere method was largely successful because a larger area 
of raw bone was exposed which stimulated osteogenesis, and there was no 
interference with the blood supply 

BONE GRAFTS FOR DEFECTS IN LOWER JAW 

Dr C A McWilliams presented a man, now (Fig 7) twenty-four years 
of age, who was reported m the Annals or Surgery, vol lxv, 1917, p 290, 
who had a defect in the lower jaw, the result of a discharge from a shot-gun 
It illustrates the well-known fact that infection, and even sequestration, 
does not necessarily mean the non-success of the formation of new bone as 
a result of grafting On June 7, 1916, the defect was laid bare, many buck- 
shot were removed, the ends of the fragments were freshened, and two fur- 
rows were cut along the outer surfaces of the two fragments Two drill 
holes were cut going into each furrow , an mlay graft from the tibia with 
its periosteum was laid into the furrows and fastened m place with kangaroo 
tendon The skm over the graft was very thin and was evidently stretched 
too tight, for two weeks after the operation there was some necrosis of the 
skin edges, exposing the graft beneath The opening never closed For 
three months the upper and lower teeth were maintained immovable by wiring 
them Three months after the operation a sequestrum, the whole length of 
the graft, was lifted out of the enlarged wound, which then soon healed, leav- 
ing an ugly depression in the side of the lower cheek This was filled out 
with a pedicled flap from the forearm which was held to the side of the head 
by a plaster-of-Pans bandage for nine days, when the pedicle was severed 
The skm graft healed m nicely, as you can see now The bone graft prolifer- 
ated finely, as you can now feel the solid bony ramus and see it by the 
X-ray Mastication is perfect In this case suppuration and sequestration 
did not seem to have any deleterious influence on the formation of new bone 
As is seen in the radiograms, many buckshot have remained in the tissues 
for all these years without any deleterious ill-effects 

The second case was an Italian woman of forty-six years of age, pre- 
viously reported m the Annals of Surgery, vol lxv, 1917, p 289 The 
result of consolidation of the edges of a defect m the lower jaw, the result 
of osteomyelitis, was such a bad position that chewing was impossible The 
site of consolidation was chiselled through, the fragments were separated, 
and a bone graft was inserted, end-to-end without mlay, and fastened in 
place with metal sutures Because of infection the graft had to be entirely 
removed with the wires holding it A second bone graft operation was 
performed on May 18, 1915 A graft, with periosteum from the tibia, was 
inserted end-to-end without inlaying with kangaroo tendon The upper and 
lower teeth were wired together and this was maintained until October 1, 
1915, four months The wound healed kindly, the patient went home 
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Three weeks after the second grafting operation, she fell and broke the tibia, 
from which the graft had been taken The crest of the tibia had been 
erroneously included m the graft Splints were applied and healing of 
the fracture occurred as usual It is now six years since the operation and 
you can feel both the sense of touch and of sight, and the radiogram, shows 
that there is a firm, lower ramus of the lower jaw at least an inch m its verti- 
cal diameter. 

He said that m case he again had a bony defect of the lower jaw to graft, 
and this also is true of graftings anywhere, he would use the osteoperiosteal 
method of Delagemere, which has given the French surgeons such excellent 
results He would fill m the space between the bone ends with bone chips 
from the tibia, and over the chips, on the two sides of the bared fragments, 
he would apply one or two strips of periosteum attached to which should be 
left plaques of bone, raised up from the tibia by a chisel The successes with 
this method are greater than with the English end-to-end method, or even 
with the American inlay method In addition, it is much the easiest and 
simplest method, doing away with complicated motor saws This method 
should be more widely used in America, and, if an inlay graft were used, 
it could well be supplemented by an ‘osteoperiosteal strip over the graft or 
placed on the opposite side of the fragments Among 1390 graftings there 
were 82 per cent successful, and the proportion of successes was the same 
whether periosteum was on the grafts or not There were 87 per cent of 
successes with the osteoperiosteal method, 82 per cent of successes with the 
end-to-end Without inlaying, 80 per cent with the inlay method, and 76 per 
cent with the Murphy intramedullary procedure In my opinion the intra- 
medullary method should be discarded m favor of the osteoperiosteal method 

BONE GRAFTING FOR SADDLE NOSE 

Dr C A McWilliams presented a man now thirty years of age, who 
was reported in the Annals or Surgery, vol lxv, 1917, 789, having been 
operated upon, April 20, 1915 He had received a kick from a horse upon 
the bridge of the nose, f ractunng and depressing its middle portion, producing 
a saddle nose Two portions of a rib, with the periosteum on one side, were 
transplanted, one m front of the other, into a tunnel made down the front 
of the nose through a curvilinear incision across the root of the nose j'ust 
where the cross-bar of spectacles would rest There was primary union 
The patient is presented now, after six years, to show that the primary, 
good, cosmetic result has remained as at first The scar is not distinguish- 
able The rib grafts can be felt persisting as large as when transplanted, 
and they are so firmly attached to the frontal bone that they cannot be moved 

Doctor McWilliams presented also a boy, now sixteen years of age, 
who had had a saddle nose, the result of inherited syphilis He was oper- 
ated upon one year ago The reporter said that his first three graftings 
for saddle nose were made with bone from the ribs Since then he had used 
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costal cartilage He has now performed five with costal cartilage, a method 
which offers many advantages over bone transplants in the nose (i) It 
can be easily moulded to any shape with the knife (2) If suppuration 
occurs, as may easily happen because of some unforeseen and undetected 
opening into the nasal cavities, cartilage resists infection much better than 
bone He had had three cases of costal grafts suppurate, and the cartilage 
remained m situ and lived after the infection had subsided, while in the third 
it sloughed out, after which the costal grafting was repeated with success 
In this boy the costal rib graft was slipped m as in the previous case 
Slight suppuration occurred, but the effect on the cartilage was nil The 
graft has persisted and the cosmetic effect is all that could tie desired 

In reply to a question, Doctor McWilliams said that he would not advise 
bone grafting except as a last\ resort The greatest application was in non- 
union of fractures If one were going to operate simply for malposition, 
some other method would be better than bone grafting The only adequate 
method of treating non-union was by bone grafting The only other place 
where a bone graft should be used was where the defect was so great that 
the bone would not fill it normally The 17 or 18 per cent of failures indi- 
cated that we did not know much about osteogenesis, we did know the 
chemistry or the physiology of osteogenesis , we were in the dark about its 
rationale Doctor Neuhof had transplanted fascia lata into the bladder, 
stomach and ureteral walls, that was where the conditions were acid and 
had regularly gotten bone formed in the transplants This much Doctor 
McWilliams said was certain, bone was formed out of connective tissue 
Osteoblasts were indistinguishable from fibroblasts, then was deposited cal- 
cium which was the beginning of bone formation With all the methods of 
bone grafting, there were 18 per cent of failures It was one of the most 
disappointing things to have a bone graft heal m aseptically and then grad- 
ually melt away m the tissues He now had under observation a case of 
intramedullary graft which had healed without suppuration, but there was 
still non-umon, because the graft had been absorbed 
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Selected Lectures and Essays. By Sir John Bland-Sutton William 
Hememann 

This book opens with the story of the tendons and ligaments which 
was published many years ago by the author, showing the origin of many 
vestigial structures in man, and tracing them back among the lower animals 
Most of those who studied anatomy twenty years ago will be familiar with 
these first few chapters In them, the author shows not only that wide 
knowledge of anatomy which is associated with his name, but also a 
happiness of imagination in connection with certain speculative theories 
He passes from ligaments to gizzards, from gizzards to calculi with equal 
facility The chapter on “ Post-mortem Digestion of the Stomach ” is, in 
itself, of the greatest interest, reviewing, as it does, some of Hunter’s 
original work 

In Chapter XVII he discusses ulcers of the duodenum and stomach, 
and here again his views are interesting and original, though many will 
be found to disagree with his conclusions as to the advisability of resec- 
tion of the pylorus as a routine operation He next passes to injuries 
of the heart, and gives in detail the first recorded case, described by 
Dr Guido Fanna 

Missiles as emboli follow m the next Then he turns his active and 
varied intellect towards the various sexual characters and malformations 
found m man and animals Tubal abortion and tubal rupture have a 
chapter to themselves, while the history of the development of the antlers 
m bucks, and of circumcision, as a rite and as a surgical operation, are fas- 
cinating reading , this latter as accompanied by reproductions of reliefs from 
the Egyptian tombs, and numerous quotations from the Apocrypha 

Leaving surgery and anatomy for the moment, he enters the bull-ring, 
and gives us an admirable description of the work of the various performers 
and the reasons of their particular movements, each and all of which are 
destined to tire out the powerful muscles of the neck of the bull until he 
exposes the vulnerable point through which the matador can drive his 
sword As this is an interspace with an average measurement of 4 cm , 
between the neck of the first rib and the transverse process of the vertebra 
with which the head of the rib articulates, some idea of the courage and 
dexterity and coolness demanded may be gathered 

Pulque and pulque-drinking next receives attention, while Chapters 
XXX to XXXIII are concerned with the medicine of the Bible, m which the 
author explains many of the curious occurrences therein recorded 

The last chapters conclude with the tale of a convoy We understand 
that, m order to gam local knowledge and color, the author spent one of 
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his hard-earned holidays during the war as a passenger on board one of 
the convoying vessels It is admirably human and true 

Where all is so good, it is difficult to select any special portion for praise, 
certainly the book is one which everybody should read, as it is a true edu- 
cation to do so A versatility that can range from ligaments to antlers, 
from antlers to Egyptians, from Egyptians to pulque, from pulque to the 
Bible, and from the Bible to the war, must excite our envy and admiration 
The book is well written, excellently illustrated, full of happy quotations, 
and throughout there is an under-current of humor which is not its least 
valuable asset Indeed, one can conclude this review m the words, quoted 
by the author himself in connection with Yonck, that “ he is a fellow of 
infinite jest and most excellent fancy” 

Wm Clayton Greene 

Life and Times or Ambroise Pare, with a new translation of his Apology, 
and an account of his Journeys m Divers Places By Francis R Pack- 
ard, M D Octavo, cloth, 297 pages New York, Paul B Hoeber, 1921 
The character and career of the man, the times and the part that Pare 
played in them will never cease to be of interest as long as the records of 
history endure and men continue to admire sterling integrity, unremitting 
devotion to duty and fearlessness of daily walk among countless snares and 
pitfalls, coupled with force, power, originality, foresight that render a man 
superior to the limitations that bind his fellows and make him the pioneer 
of a new era For all this and more was Ambroise Pare Pare was not 
only a great man and by nature endowed with the surgical genius, but he had 
both an instinct and an aptitude for writing that was a remarkable gift 
A natural gift it was, for no training nor urge from others brought it into 
being As a result no surgeon of his time is so well known, or has exercised 
such an abiding and beneficent influence on the healing art There is no one 
m the annals of surgery that approaches him in all the elements of a 
well-balanced symmetrical character In the book before us Doctor Packard 
gives an excellent digest of all that is known of Pare from his birth at Laval, 
to the day of his death in Paris, eighty years later, the favorite of princes, 
the confident of queens, the counsellor of kings and the friend of the helpless 
everywhere It is difficult to add much if anything about Pare to the facts 
assembled by Malgaigne in his comprehensive introduction to his editon of 
Oeuvres Completes, published in 1840 Stephen Paget in his charming book 
on Pare and his times, by the Putnams, published in 1897, has given us in an 
English dress this whole story, but both these books are out of print The 
present generation owes a debt of gratitude to the energy and interest of 
Doctor Packard and the public spirit of Mr Hoeber that this new study 
of an ancient theme is made available to it 

Lewis S Pilcher 
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Diathermy By Elkin P Cumberbatch William Heinemann 

This is a book which deals with a new method of treating disease As 
the term implies, it is a “ through heating,” m which an electric current of 
a special kind, generated by a special machine, traverses the body The 
tissues are supposed to be heated throughout 

The book opens with a historical note dealing with the work of Tesler 
and D'Arsonval, following a discussion of Nagelschmidt’s method, who was 
really the first to introduce and popularize this method of treatment in this 
country Various forms of the apparatus are described m detail, and 
careful illustrations are given, showing the method by which the sparks 
are obtained 

Chapter V deals with the physiological effects of diathermy, and it is 
pointed out that there is a very definite reaction on the part of the tissues 
to the current Alterations m the blood-pressure are noticed, m one in- 
stance there was a fall of io° in the systolic blood-pressure, while other 
charts illustrate the fact that there is a definite increase m the temperature 
Generally speaking, as the result of the experiments described m Chapter VI, 
there is an elevation of temperature varying from 2° to 9 0 

Chapter VII deals with medical diathermy, in which the therapeutic 
effects of heat are distributed generally, either to the body as a whole or 
to the part affected Careful details are supplied as to the method of appli- 
cation of electrodes, and indications as to the strength of the current required 
for various conditions 

Sections 111, iv and v of this chapter deal with some of the medical 
conditions for which diathermy has been used with considerable benefit, 
and they include circulatory disturbances, neuritis, sciatica, arteriosclerosis, 
paralysis agitans, gonorrhceal infections 

Chapter VIII considers the use of diathermy in surgery, and opens with 
an illustration indicating the amount of destruction which is caused when 
the active electrode is placed m contact with the tissues In diathermy 
the electrode is cold when it is placed on or in the tissues, and remains cold 
until the current passes to it from the negative electrode Anyone who has 
seen the cauterizing effect of this diathermy m surgical conditions must be 
astonished at the wide area of destruction created Illustrations of the 
different forms of electrodes for use are figured, and details are given as to 
their methods of application 

In section iv the treatment of cases by diathermy is described, and the 
attention of the reader is directed to the danger of using this process of 
cauterization m the neighborhood of large arterial channels, vhich must 
always be ligatured as a preliminary, otherwise dangerous, even fatal, sec- 
ondary hemorrhage may supervene 

In section v particulars of some cases treated are given, growths of 
the mouth and throat, of the palate, tonsil, inoperable carcinoma of the 
breast, rodent ulcer, warts, and papillomata of the bladder It is m connec- 
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tion with this latter affection that diathermy finds one of its greatest uses 
in surgery 

The book is well printed, the illustrations are clear, there is an efficient 
index, and the author is modest m his claims on behalf of what is, at present, 
an experimental method of treatment The method, however, will un- 
doubtedly fill an important place in the therapeutics of both medicine 
and surgery 

Wm Clayton Greene 

Manual or Operative Surgery By John Fairbairn Binnie Eighth 
edition, revised and enlarged, 1921, large octavo, 1311 pages, cloth 
Philadelphia, P Blakiston’s Son and Co 

The steady growth in importance and dignity of Doctor Bmme’s book 
indicates not only the activity and industry of the author, but also the larger 
scope which the author has desired it to occupy and above all the even 
greater growth in the surgical activities of recent years 

The original modest pocket handbook of 1904 has now grown into a large 
and imposing volume, densely packed with material 

Doctor Binnie has a genius for condensation and he has evidently en- 
deavored to gather into his book everything of importance pertaining to 
operative surgery which surgical literature up to date has brought to his 
hands He has succeeded admirably in his purpose and has condensed 
into one book the contents of a whole library That his effort has met with 
the approval of surgeons is evident by the regular appearance of new editions 
We can but hope that the accomplished author may be spared for many years 
to carry on his work for successive classes of surgical practitioners 

Lewis S Pilcher 

Infections of the Hand By Allan Kanavel Fourth edition, 8vo, 500 
pages, cloth, 1921 Lea and Febiger, Philadelphia 
This revised edition of Doctor Kanavel’s studies upon infections of the 
band will be welcome The importance of the study will be recognized by all, 
for the crippling effects of hand infections are among the most common 
lamentable surgical sequela; with which everyone is familiar People do not 
often die as the result of infections of the hand and forearm, although they 
sometimes do It is refreshing to turn from the surgery of the great cavities 
and viscera of the body to the common, ordinary, everyday subject of felons 
and abscesses The author has approached his subject m a systematic way 
and has treated it with much thoroughness and skill We commend this book 
even to experienced surgeons 

Lewis S Pilcher 

Fractures By John B Roberts and James A Kelly 1921 Second 
edition J B Lippincott Company, Philadelphia and London 
This edition is made up of 755 pages with 1081 drawings, radiograms and 
photographs 
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This book supplies the reader with a clear, concise, and systematic presen- 
tation of the subject of fractures It begins with a chapter on “ General 
Considerations ” and is closed with a treatise on “ Industrial and War Frac- 
tures ” Between these two chapters there is a complete and comprehensive 
description, accompanied by radiograms, or drawings, together with the 
accepted treatment of every type of fracture to which the bones of the 
human body may fall heir 

A few of the fundamental principles as set forth m this book seem worth) 1 
of presentation, however, at this time Gentle handling is of the utmost impor- 
tance Radiograms of every case, and a general ansesthetic in most every case 
are essentials Early mobilization of fractures m or near joints is urged. Il 
should be begun within the first twenty-four or forty-eight hours The skin 
the muscles and the neighboring joints must have not only early but constant 
attention Some form of suspension, traction and counter-traction is the 
treatment of choice, especially m fractures of the femur and tibia Tht 
majority of fractures of long bones do not require operative interference 
Functional restoration is of more importance than anatomical contour. Oper 
fractures usually require an operation so that a contaminated fracture maj 
be converted into an aseptic fracture. This is best done within the firsl 
eight to ten hours after injury. If a closed fracture requires operation wail 
seven days after injury, if possible Small fragments of bone m comminuted 
fractures should not be removed as they furnish centres of callus deposition 
Ambulatory dressings are advised in every possible case The Thomas splinl 
is the apparatus par excellence to be used in the transportation of fractures 
of the arm or leg However, the authors believe that all splints, appliances 
and apparatus available will in no way replace a thorough knowledge of tlu 
anatomy, pathology, and mechanics, without which the so-called “ surgica' 
grasp,” which is so necessary m treating the individual fracture, is lost 

Merrill N Foote 

A Manual of Surgical Anatomy By Charles R Whittaker, F R C S 
(Ed ) Third edition New York, William Wood and Co Edinburgh 
E and S Livingstone 1921. 

The last or third edition of this book appears enlarged and revised anc 
is found to contain many new illustrations As its title implies, it is essen- 
tially a book for undergraduate work, but may, however, be profitably reac 
and digested by the surgeon and internist 

The entire subject of surgical anatomy is thoroughly covered and is pre- 
sented in a most interesting and instructive manner To the student, as z 
supplement to his work m the dissecting room and to the use of his text-books 
on anatomy, and to the surgeon, as a means with v Inch briefly to refresh 
Ins knowledge of the essential anatomy of the part to be operated, this bool 
is highly recommended 
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Aids to Operative Surgery By H C Orrin, F R C S (Ed ) William 
Wood and Company, 1921, New York 

This small book of 236 pages has been written and published especially 
for the student preparing for his final examinations in surgery in the medical 
school It is in no sense to be regarded as a text-book on operative surgery 
It does, however, fulfill a real purpose, m that it gives to the student, m the 
most concise manner, the steps of the various surgical procedures The 
subject matter is systematically arranged At least one method of doing 
every conceivable operation is described Brevity combined with thorough- 
ness seems to have been the author’s aim It is an epitome, confined to the 
salient features and essential facts of the operations of surgery 

Merrill N Foote 


To Contributors and Subscribers 

AH contributions for Publication, Books for Renew, and Exchanges should be 
sent to the Editorial Office, M5 Gates Ave , Brooklyn, N Y 

Remittances for Subscriptions and Advertising and all business communications 
should be addressed to the 

ANNALS of SURGERY 

227-231 S 6th Street 

Philadelphia, Penna 
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AFTER STERILIZING THE WOUND gTN 

comes the necessity for increasing the number of leu- 1 

cocytes and stimulating their activity The rapidity 

of the healing process depends largely upon the speed jW HH^L 

of the leucocytes in building the protective granulation 

tissue 

Both heat and light are powerful positive factors in 
stimulating the granulation surface This is the func- 
tion of l f* ' 

THE THERM0L1TE J 

It is a heat and light applicator which radiates parallel rays of light and heat 
insuring remarkable penetration The absence of any focus protects the 
patient against the possibility of burning and permits prolonged application 
from a fixed position which greatly facilitates treatment 

The outer twelve inch aluminum reflector contains a highly polished par- 
abolic projector which in conjunction with a special 375 watt 120 volt lamp 
furnishes a parallel penetrating beam of correct intensity that covers an area 
of about 300 square inches at operating distance (36 inches from reflector) 


A booklet illustrating The Thermohte in 
more detail will be sent free upon request 


H. G. M C FADDIN & CO. 42 Warren St, New York City 
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lister; NE 

A Non- Poisonous , Unirritating, Antiseptic Solution 

Agreeable and satisfactory alike to the Physician, Surgeon, Nurse and Patient 
Listenne has a wide field of usefulness, and its unvarying quality assures like 
results under like conditions 

As a wash and dressing for wounds. 

As a deodorizing, antiseptic lotion. 

As a gargle, spray or douche. 

As a mouth-wash-dentifrice. 

Operative or accidental wounds heal rapidly under a Listenne dressing, as its 
action does not interfere with the natural reparative processes 

The freedom of Listenne from possibility of poisonous effect is a distinct advantage, 
and especially so when the preparation is prescnbed for employment m the home 


LAMBERT PHARMACAL COMPANY 

ST. LOUIS, MO., U. S. A. 





“Neuralgia and Neuritis” 

says a well-known physician, “are merely the ‘cry of the nerves’ for tonic 
treatment and better nutrition ” 

Countless medical men have learned that there is no therapeutic agent 
that will “answer” this “cry” more promptly and satisfactorily than 

Gray’s Glycerine Tonic Comp. 

Used in two to four teaspoonful doses, three or four times a day it 

1 Raises the quality of the blood, 

2 Improves bodily nutrition, 

3 Overcomes nervous exhaustion, 

4 Relieves irritability and pain of the nerves, 

5 Imparts resisting and staying power to the nervous system, 

6 Restores the vitality and strength of the whole body 

Often, therefore, when all other remedies fail to control neuralgia or 
neuritis, Gray’s Glycerine Tonic Comp will afford prompt and permanent 
relief 

The Purdue Frederick Co. 

135 Christopher Street, New York 


NEOARSPHENAMINE 

Should be judged by the 

CHEMOTHERAPEUTIC INDEX— i. e., 

the relationship of the maximum tolerated to the minimum 
curative dose. 

Neoarsphenamine (D. R. I.) has been vastly im- 
proved in the past six months by our research department. 
The drug is now less toxic, more soluble, and its curative 
effects greater. 

The Chemotherapeutic Index ts the highest _ 


ever obtained for any arsenical compound 


DERMATOLOGICAL RESEARCH INSTITUTE, Inc. 

1720-26 Lombard Street, Philadelphia, Pa. 
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Eastman X-Ray Tank 


This convenient tank unit will 
be of material aid m standardizing 
development — made of monel 
metal it is impervious to the action 
of either developer or fixer — is un- 
breakable and of light weight 

Dimensions 4 \15/4 \ 20 inches 
Capacity about 5J4 g-allons 

Price $15 



Eastman X-Ray Illuminator 
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This viewing unit fills, we believe, a 
long-felt want Light is furnished h} 7- 
a single lamp (100-watt frosted bow'l 
daylight Mazda is suggested) yet illum- 
ination is ample and is evenly diffused 
by flashed opal glass 

Clips are provided for holding films 
Designed so that units will fit snugly 
together, side by side 

Mahogany finish only 

Price Si 6. 50 


Eastman Kodak Company 

Medical Division Rochester, N. Y. 
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THE MARTINIQUE 

(Affiliated with Hotel McAlpm) || 

Broadway, 32nd and 33rd Streets NEW YORK CITY | 

SITUATED IN CENTRE OF SHOPPING 1 

DISTRICT — Adjacent to Theatre Section § 

Entrance from Hotel to New York Subwa} and Hudson Tubes affording direct com | 
mumcation with the Pennsylvania and Grand Central Stations also General Post Office = 
and Railroad Stations at Jersey City |= 

The Restaurants offer a truly McAlpm Service with Club Breakfasts Special Lun- e 
cheons and Dinners also a la Carte Sen ice - All at moderate prices = 

600 ROOMS - - I 

PRANK F JAGO - Resident Minager = 

nmillllllllllllll ill IIII III! I 111 Mill II!) Illllllllllillllllllllll Mill IIHII Mill I ll!lllli!lll]l!l 




5 k 51 DATIVE IN INFANTILE CONVULSIONS 

or other condi+ions of infancy requiring sedation, 

you will find 


DA NIELS CONCENTRATED T I N CTURE\ 

OR PA SSI FLORA INCARN AT A / 

effective and safe 

Exerting a positive soo+htng influence over +he cerebral 
function and being free from depressing effect, Pasaoync 
(D aniel) is a sedative of high order 
IT HAS NO CONCERN WITH THE HARRISON ACT 
SAMPLES AND LITERATURE SUPPLIED TO PHYSICIANS PAYING EXPRESS CHARGES 
Laboratorvof JOHN B DANIEL, |nc , Atla wta. Georgia 



ELECTRICALLY LIGHTED INSTRUMENTS 

Certainty of Diagnosis 

Accuracy of treatment—both are facilitated by the use of E S I Co instruments Our 
instruments are made according to the ideas of Jackson, Holmes, Kelly, Young, Swinburne , 
Braasch, MacGoWan, Koch, Tuttle, Lynch and others All are equipped with superior 
Tungsten lamps, operated by 8-oz pocket battery or socket current controller 
Be sure instruments are marked ESI Co 

Illustrated Catalogue sent on request 

^ Electro Surgical Instrument Company 

ROCHESTER, N. Y. 


Radium Service 


By the Physicians’ Radium 
Association of Chicago (Inc.) 


MIDDLE STATES 


Established to make Radium more available 
for approved therapeutic purposes in the 
Has the large and complete equipment needed to meet the special requirements of 
any case in which Radium Therapy is indicated Radium furnished to responsible 
physicians, or treatments given here, if preferred Moderate rental fees charged 


"Board of "Directors 
WILLIAM L BAUM, M D 
N SPRO AT HEANEY MB 
FREDERICK MENGE MD 
THOMAS J WATKINS MD 


Careful consideration will be given inquiries concern 
ing cases in which the use of Radium is indicated 

THE PHYSICIANS’ RADIUM ASSOCIATION 

1110 Tower Building, Chicago Manager William L Brown, M D 
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DOCTOR! 

Meyer Makes 
Multoscopes 

Bear tins in mind when 
cilled on to decide what is 
the most economical, com- 
pact, artistic, yet entirely 
practical, apparatus which 
makes it unnecessary to 
stung up the room with an 
overhead wiring or high 
tension switch or separate 
tube stand foi efficient treat- 
ment woik But do not 
wnte foi information unless 
you want the BEST 

No modern Clinic can call 
itself complete without it 

It is five years ahead of 
anything offered 

THE WM. MEYER CO., Girard St. & Wabansia Ave., Chicago, 111. 



SHARPES BRAIN INJURIES 

WITH AND WITHOUT A FRACTURE OF THE SKULL THEIR DIAGNOSIS AND TREATMENT 

FEATURES OF THE BOOK 


1 Largest number of personal cases of bram injuries ev er 
reported — o\er 1000 patients 

2 The diagnosis and treatment of acute and chronic brain 
injuries in newborn babies children and adults are giv en in 
detail in over 100 illustrative cases the discussion at the 
end of each case-history emphasizes the essential points 

3 The method and the importance of estimating accurately 
the intracranial pressuies of these patients are fully described 
and discussed 

4 The comparative unimportance of the fracture of the skull 
(unless depressed fractures of the vault) m the diagnosis, 
treatment and prognosis of these patients is emphasized the 
presence of a fracture frequently facilitates the recovery of 
life by this added means of drainage of the intracranial 
hemorrhage 

5 The expectant palliative method of treatment is sufficient 
for two-tlnrds of these patients, whereas the operative 
method of treatment is necessarv in only' one-third, depend- 
ing upon the height of the increased mtcrcrnmal pressure 

6 By f this method of treatment the average mortality of 
50% in patients with brain injuries has been reduced to 27% 
, n this series of all cases, with ard without operation 

7 Each patient lias been followed from the time of the brain 
injury to Ins present condition or to his death 


S An autopsy was performed upon each patient (private and 
ward) who died following a cranial injury, and the findings 
are recorded errors of diagnosis and of treatment are thus 
disclosed and fully r discussed at the end of each case-history 

9 The technique of the operation of subtemporal decom- 
pression and drainage is described in detail and fully illus- 
trated moving pictures show clearly the various stages of 
the operation 

10 Bram injuries in newborn babies and children — both the 
acute and the chronic cases, with special reference to the 
condition of cerebral spastic paralysis due to an intracranial 
hemorrhage at the time of birth, the differential diagnosis 
and the appropriate treatment 

11 The common conditions of post-traumatic neurosis and 
neurasthenia, especially in regard to 1 iw suits are also 
discussed in detail and illustrative cases are reported the 
differential diagnosis is emphasized 

By WILLIAM SHARPE, M D 

Professor of Neurologic Surgery, New Y ork Poly clinic Med- 
ical School and Hospital Consulting Neurologic Surgeon, 
Manhattan Eye and Ear Hospital Hospital for 
Ruptured and Crippled Beth Israel 
Hospital, etc , New Y ork City 

232 Illustrations 737 Pages Price, $8 00 


J. B. LIPPINCOTT COMPANY 

LONDON Since 1875 PHILADELPHIA Since 1792 MONTREAL Since 1897 

16 John St , Adelphi, W C 2 East Washington Square Unity Building 
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Determination of the Basal Metabolic Rate means 
a clearer clinical picture, a more concise diagnosis and, 
during treatment of thyroid cases, a mathematical in- 
dex of the progress of the patient 

THE SANBORN BENEDICT 
METABOLISM APPARATUS 

is accepted as the standard closed-circuit appaiatus 
for basal metabolism determinations 

Literature and complete information sent free upon request 

SANBORN COMPANY 


1048 Commonwealth Ave 


Boston 47, Mass 


DR. BARNES SANITARIUM 

STAMFORD, CONN. 

A Private Sanitarium for Mental and Nervous 
Diseases Also, Cases of General Invalidism 
Separate Department for Cases of Inebriety 

1 he buildings are modern, situated in spacious and attractive 
grounds, commanding superb viewa of Long Island Sound 
and surrounding hill country The accommodations, table, 
attendance, nursing and all appointments are first-class in 
every respect The purpose of the Institution is to give 
proper medical caie and the special attention needed in each 
individual case 50 minutes from Grand Central Station 

For terms and illustrated booklet, address 

F. H. BARNES, M.D., Med. Supt. 

Telephone 1867 


The WALKEASY 

V ARTIFICIAL LEG 

Our Art Catalog contains valuable infornia 
I tion on Care and Treatment of Stump Prepara 
\ tory to Applying an Art Limb How Soon to 
11 Apply Art Limbs for Children Directions 
for Self-Measurement etc , etc 

George R Fuller Co , Rochester, N Y 

(tranches, Buffalo, Boston, Philadelphia 


OPERATIVE TECHNIQUE, DIAGNOSIS 

The latest conclusions of LEADING SUR- 
GEONS on all SURGICAL SUBJECTS will be 
at your finger tips if you use our 

SURGICAL CARD INDEX 

to current htcratuic 
ISSUED MONTHLY 
Special Indexes issued for Gynecology, Obstetucs, 
Oithopedics, Gemto-urinary and other subjects 
For full information address 

THE INDEXERS 

JULIA E ELLIO 1 1 Director 

5526 South Park Avenue CHICAGO 
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S Tra d e Mark R e gl b tc re d 

ivy. Gluten Flour /Jr 

^ 40 % GLUTEN 

Guaranteed to comply In all respects to 
standard requirements of U S Dept of v 
Agriculture 

Manufactured by 4 

farwell & rmiNEs v 

Wate rtown, N. Y. 


Select the Right Local Anaesthetic- 



Upon the Wisdom of you 
Decision Rests your Success 

ANTISEPTIC 
LOCAL ANAESTHETIC 

With Cocaine or with Procaine 

Guarantees the 
Perfect Ames- / '/ j \\\ 

thetismg Agent, / /Ml] 

because it pos \ * ' t I) 

sesses the tvo most essential proper- 
ties — it is 

STERILE (T 

ISOTONIC 

Add to these its Stability and >ou 5 

have the chief reasons for its cxclu 
sive use by thousands of discrimmat- **"*L\[ 

mg dentists and phjsicians all over Uu7T“ 7.rrcM 
the w orld J 

Send for Sample either 
rn Bottle or Ampules 

ORDER OF YOUR DEALER 

The Antidolor Mfg. Company 

4 Mam Street 

Spnngville, Erie Co , N Y , U S A 
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Sherman’s Polyvalent 
Vaccines in Respiratory 
Infections 

CQ'e e nnd ran a immunity it estab- 

lished twtn poivmlen 4 vaccines than from an 
m ection t_el SHEPM AN S POLYA .-J-EN 1 
A ACCLNES WHEY GIVEY E ARLY IN RES- 
PIIEiTOPY INFECTIONS ran dlv s unula e 
the in eta bo hem and defense o r the bod" with a 
res:jlj 2 .nt p-ompt rc-eoverv 

Admins ered xn advanced cases o respiratory 
miec*ion= th^y usual! v amehom^e o- nbb^c^mte 
the course o' the (Lsea-e Even when u_ed at 
the las Getpera*e ex p^nen* thev o ff en rc"e*se 
uniavo-able p^c^no^es SUCCESSFLL IM- 
MUNOLOGISTS MAKE INOCULATIONS IN 
PESPIP ATOPY INFECTIONS -UT THEIR 
riPST CULL 

f e~e~ co T dt Inrvrtgitis pha^viipus adenitis 
catarrh as-hma bronchi pneumonia w roopm" 
courn and mSu^nza are dtteast=s amenable to 
bacterial vaccme= 

Sf-'-'Z — r * p 7 "iV w rzctn~ r J cv drp'^icl r cn. 

LABORATORIES OF 

G. H. SHERMAN, M.D. 

DETROIT, U. S. A. 

La pfe p oducc” of * oc. and au’en-no vaccxn'rU’ 


EUROPE VX PL\X 

€00 Room fW Baths 

$2 50 up. Single $4 50 up. Double 

Agents Sample Rooms $5 00 per day 



HEADQUARTERS IN DETPOIT FOP 
Old Colony Club 
Detroit Automobile Club 
Motion Picture Exhibitor's Ass'n 


Large Information Rack m Writing Room 
CIRCULARS ON REQUEST 


Table d Hote $1 00— $1.50 

Bimness Mens Luncheon 75c 


HOTEL TULLER 

A. McKEKDRICK, Mgr 

DETROIT, MICH- 

Cafe A La Carte Cafeteria Men s Grill e 


The Storm Binder and 
Abdominal Supporter 


(Patented) 



Men, Women, Children and Babies 
for Hernia, Relaxed Sacro-Ibac Articulations, 
Flo a tag Kidney, High and Loas Operations, 
Ptosis, Pregnancy, Obesh, Pertussis, etc. 

Sene. 4 c- CKstm ec csser-prme c o ner 

cirgmru nnd surges c ma-enn Ir 
MnH em , ~ r 3 £2ec e.* PnEz.ce pma on!" 

KATHERINE L. STORM, M.D. 

1701 DIAMOND ST PHILADELPHIA 


The “Masland” 

Bone Surgery Equipment 

SUPREME FOR ALL BONE WORK 

Does Not Compete in Price with 
Older Outfits 

INVESTIGATE 

Wider range of usefulness 
Greater efficiency 
Superior control 
Perfect stenlizabihty 

H. C. MASLAND 

2130 North Nineteenth Street 
PHILADELPHIA, PA 
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ORTHOPEDIC SERVICE 



Fig. 130 — Apparatus, Colostomy, Feick 

An apparatus designed to take care 
of the Fecal Discharge in a cleanly 
and efficient manner The best de- 
sign in use at the present time 
Descriptive pamphlet on request 

FEICK BROS. CO. 

809 Liberty Avenue 

PITTSBURGH, PA 


Extraordinary Announcement: 

GDfje preaker# 

ATLANTIC CITY, N. J. 

ON THE OCEAN TRONT T1RF PROOF 

Remarkable Reduction in Rates 

From September 19th, 1921 

European Plan 

$2 50 up daily, Single 
$4.00 up daily, Double 

American Plan 

$42 up weekly, Single 
$77 up weekly, Double 

Hot and Cold Sea Water in all Baths 

New Golf Club Privileges 
Fireproof Garage on Premises 


dini! litiutiiiiH it niwwfiiffloiimii mint 1 m "i v n 11 ’ n rr : » vm 1 
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EPHRAIM MCDOWELL 

“FATHER OF OVARIOTOMY” AND 
FOUNDER OF ABDOMINAL SURGERY 

With An Appendix on JANE TODD CRAWFORD 
By AUGUST SCHACHNER, M D , P A C S 
ILLUSTRATED OCTAVO, $5 00 

In addition to the life history of Ephraim McDowell and his initial operation 
on Jane Todd Crawford, with which this work deals, certain viewpoints which 
hitherto have been ovei looked or interpreted differently, are analyzed and elab- 
orated upon 

It was McDowell’s frontier location, on the very fringe of civilization, where 
freedom and self-reliance teigned supieme, that made the first ovariotomy possible 

Confronted with the opportunity, thrown upon his own resources, under the 
guidance of his “mother wit,” McDowell calmy enacted a role that justly im- 
mortalized him and his heiome, and indirectly laid the cornerstone for the most 
brilliant domain of surgery 

The influence of his life is only full}’’ realized when we compare his achieve- 
ment with that of vaccination, anaesthesia and the Listenan doctrine of surgery 

Eveiy well-informed surgeon and gynecologist will want to place m his library 
this most exhaustive and thorough, as well as most interesting, biography of the 
father of ovariotomy and founder of abdominal surgery 


PUBLISHERS 


J. B. LIPPINCOTT COMPANY 


PHILADELPHIA 
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Happy, healthful winter days at 


ATLANTIC CITY, N J 

These two most favored cf Atlantic City’s famous 
hotels are now combined in ownership and manage 
ment The homelike comforts and hospitality, which 
made each so individual for many years are theirs 
combined — with added facilities and greater charm 

Beautiful pavilions and sun parlors Broad deck-porches 
overlooking the sea Pleasant sunny rooms Mild sun- 
shine and tempered air New vigor m the ozone of 
the salt sea Good food, perfectly cooked, perfectly 
served Golf club privileges 

Onjhe Beach and the Boardn alL American Plan Only 
Write for illustrated folder and rates 

-LEEDS and LIPPINCOTT COMPANY 




RADIUM IS WORTH ITS COST 

Radium has a definite place m surgery and medicine today m the specific 
treatment of skin and other superficial forms of cancer, and also m conjunction 
with the operative treatment of cancer occurring internally Its value m the treat- 
ment of some other common diseases has been demonstrated and proven 

MEDICAL RESEARCH SERVICE 

It is the purpose of the Radium Company of Colorado to cooperate with 
not only those physicians who have bought radium, but also with those who 
would like to keep abreast of the current developments of the treatment of 
disease with this unique therapeutic element 

A PHYSICIAN’S REPUTATION 

will be, not only safeguarded but enchanced, if when entenng upon the 
practice of radium therapy he has at his command the complete and careful 
service which the mark below denotes 

Write our nearest office 

We can explam more intelligently this Company’s complete service which 
only commences when the purchase of radium is made, if when writing us 
the physician or surgeon states in what field of work he is specializing 

\]o(-7 7 ~ c> 7777 T5ZJ 


/l^ilyCdorados Grcatcgtl^^^r^^micnt and Evcrbcti^\ 



J^/orljofn Complete and Carv/ul l^adtumT7ienJ>ctrficSenjce 


T HE R adium Company of Colorado 

PRINCIPAL O FFICES - LABO RATO RIES 
RADIUM BUILDING DENVER COLORADO 


SAN FRANCISCO 
582 MARKET ST 


BRANCH OFFICES 
CHICAGO 
PEOPLES GAS BLDG 


NEW YORK 
50 UNION SQUARE 




DUODENAL BILIARY OUTFIT 

DEVISED AND USED BY DR B B VINCENT LYON 

Associate in Tvledtctnc — Jefferson Medical School Chief of Clinic of Gastro-Enterogiccal Dept Jefferson 
Hospital Visiting Physician — Methodist Hospital 

Lyons Duodenal Biliary Outfit for diagnosis and 
treatment of / " 1 ^ \ 

of Pancreatic 

One specia i 

advantages f 
One Specia 

graduated with Glass Connection 
One Double Neck reversed Valve Rubber Bulb with 
Tubing and Clamp 

Three assorted size Bottles for Gall-bladder contents 
One 2o0 CC Glass Graduate 
One 1 oz Glass Asbestos Packed Syringe 
One 300 CC Graduated Percolator with Metal Hanger 
Tubing and Cut off 

The Necessary Rubber Stoppers Bent Glass Connect- 
ing Tubes and Rubber Tubing to complete set 
The Syringe with Duodenal Tube and Special Lyon 
Tip can be used for the fractional examination of gastric 
duodenal contents — used also as a Duodenal Feeding 
Tube m case of Ulcer Cancer of the Stomach Dilation 
of Stomach Nerv ous Vomiting certain diseases of Liver 
and after operation on Stomach or in any condition 
where food should not touch the Stomach 

The above Outfit complete, $12 00 

See Dr Allen O Whipple s article m May, 1921 issue 
Annals of Surgery 

Nose Throat and Ear Men urite for new catalog 

THE PHYSICIANS SUPPLY CO. OF PHILA. 

Surgical Instruments Hospital and Invalid Supplies 

N W Cor 1 6 th & Sansom St , Philadelphia 
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GiE Mulford Biological Laboratories are situated at Glen- 
olden, Pennsylvania, nine miles south of Philadelphia, on the 
highway to Baltimore and Washington, and practically all 
the biological products now in general use were first pro- 
duced commercially in these laboratories 

The laboratories comprise two groups, one of 32 build- 
ings, for the production of human products, and another of 
25 buildings, for the production of veterinary products, the 
whole covering an area of 200 acres 

The unit system is fully developed, whereby each product 
or class of products is restricted to an individual laboratory , 
each under the direction of an expert 

There is also a drug farm where some of the more im- 
portant drugs are grown on a commercial scale Scientific 
methods are employed, from the selection of the seed to the 
harvesting and curing of the crop 

The products of the Mulford Laboratories represent the 
most recent advances in the sciences of bacteriology, thera- 
peutics and pharmacy 

H. K. MULFORD COMPANY, Philadelphia,U.S. A. 



SPALTEHOLZ ANATOMY 


NEW THIRD EDITION 
JUST PUBLISHED IN 
ENGLISH- 3 Vols. Cloth bound 


fCOO 

Vper set 


ANSPACH — A New Gynecology: 

There seems to be a distinct place for the text-book presenting the subject in a systematic form giving all the 
necessary information and omitting such details as are not immediately required for practical purposes In this 
work the subject is so presented as to provide the student with the whole necessary information, and to act as a 
ready guide to the accurate diagnosis and the successful treatment of the gynecologic conditions The work gives 
a description of the normal structures and of the normal functions and a review of the causes that produce the 
abnormal a summary of the manifestations of the abnormal and of the methods of treatment In addition to 
affections of the generative organs proper such diseases of the intestinal and urinary tract as are most frequently 
encountered in women have been considered Static backache sacro iliac sprain toxic arthritis 

The work is most beautifully and elaborately illustrated and the original drawings are by leading artists 
It is written by Brooke M Anspach M D Associate m Gynecology, University of Pennsylvania Cloth, $9 00 

SHE ARS- WILL I AMS — A Different Obstetrics: 

The strongly individualistic teachings of Dr Shears have been allowed to remain unchanged in this third edition 
of his celebrated practical w ork Changes will be found m and new material added to the subject matter of 
Metabolism of Pregnancy Syphilis in Pregnancy Toxsemias of Pregnancy, Anaesthesia in Labor Blood-pressure 
in Pregnancy, and Caesarean Section New illustrations have been added including three colored plates , 

Three large editions have been required in three and a half years because of the entirely differen* original 
successful and practical method of handling the subject and because Shears gives you the things you generally are 
unable to find — little bedside hints — the reasons why' founded on long experience — the right and the wrong 
way to use your hands your instruments, your every act is showm described m pictures It is written by 
George P Shears Professor of Obstetrics at the New York Polyclinic Medical School and Hospital and by 
Philip F Williams Instructor m Obstetrics Graduate School of Medicine, University of Pennsylvania 419 
illustrations — S8 00 

WHITE-MARTIN— A Standard G. U. : 

For the past twenty-three years this work has been used by teachers students and practitioners w herever the 
English language is known The current edition is brought completely up-to-date Advantage has been taken 
of the opportunity to introduce new illustrations to add a section on the prophylaxis of venereal disease to so 
modify certain sections as to make them more complete or more specific and to revise the index 

The 12th edition is by Edward Martin Commissioner of Health Commonwealth of Pennsylvania 
Benjamin A Thomas Professor of Urology in the Graduate School of the University of Pennsylvania and 
Stirling W Moorehead Surgeon to the Howard Hospital Philadelphia 424 engravings. 21 colored plates 
Cloth, $8 50 

ROBERTS-KELLY — Fractures : 

The reader, whether engaged m private m industrial or m military sugery will find the text has been thoroughly 
revised particular attention given to differential diagnosis and many valuable illustrations added many opinions 
on Surgical Therapeutics have been modified by the experiences and great clinical opportunities of the World War 
Another agency forcing a revision of old methods in the treatment of broken bones is the advent xn the United 
States of Workmen s Compensation Laws the forced payment from industrial plants and firms for hospital care 
and surgical treatment of injured employees has deepened the Bense of responsibility of trustees surgeons and 
general practitioners By a great number of X-ray plates are indicated the types of injury met in the different 
bones and by the sides of these are placed illustrations of original drawings showing the muscular attachments 
by which the usual deformity of the limb is caused 

By John B Roberts A M , M D FACS Emeritus Prof of Surgery in the University of Penna Graduate 
School of Medicine and James A Kelly AM MD Attending Surgeon to St Joseph’s St Marys 
St Timothy 8 and Misencordia Hospitals Octavo 764 pages 1081 illustrations Cloth $9 00 

EMERSON — Clinical Diagnosis: 

This new edition of Emerson s Clinical Diagnos s’ is in every way a new book It covers the complete field of 
clinical microscopy serology chemistry and physical chemistry so far as these subjects are of actual v alue in the 
diagnosis of a patient There has been during the last few r years bo much progress in the subjects treated in this 
volume that every chapter has been completely rewritten and several new sections added especially those dealing 
with serology bacteriology the chemistrv of the blood and the spinal fluid The methods described are those the 
author and his associates have found valuable and their use is illustrated by cases from the teaching wards of the 
medical schools with which he has been connected 

The author has alwav s had in mind the preparation of a book which should be not merely a manual for 
laboratory' workers but a text book for medical students in internal medicine and a manual for clinicians It is 
for this reason that the clinical aspect of the subject is emphasized m each section The author has enlisted in 
the revision of this book the services of all his associates It is the product of three clinics as well as of one man 
By Charles Phillips Emerson M D Professor of Medicine Indiana University School of Medicine 
Octavo 725 pages 150 illustrations Cloth, $7 50 


J. B. LIPPINCOTT COMPANY 

LONDON Since 1875 PHILADELPHIA Since 1792 MONTREAL Since 1897 

16 John St , Adelphi WC 2 East Washington Square Unity Building 
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Prices Reduced 

20% Discount Allowed on One Gross of Sutures or Moie 

Further reductions will be made as manufacturing costs recede 
Effective October 1st 1921 v Descriptive List No 30 - Chinfreible Without Notice 

CotiyriUit 1021 DatU fi Geek Inc 
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Pin oior ooical CurMiHTs 


Sterile Surgical Sutures 


KalmeriP 


217-221 Duffield Street - Brooidjn, N Y , U.S.A. 


Qaustro-Tliermal Catgut 

Boilable 


d^LAUSTRO-THERMAL, meaning enclosed heat , 

is descriptive of the improved method of heat 
sterilization The principle of the method consists 
in applying the heat after closure of the tubes, thus 
avoiding all the chances of accidental contamination 

The sealed tubes are submerged m a bath of 
cumol — the high boiling hydrocarbon The tem- 
perature of the cumol bath is gradually elevated 
until at the end of six hours the maximum of 165° C 
(329° F ) is reached This temperature is main- 
tained for five hours, and is then allowed to slowly 
decline The temperature curve is graphically rep- 
resented by the chart shown below 

It is obvious, therefore, that sterility is abso- 
lutely assured The sutures, being stored m their 
original tubing fluid and reaching the surgeon’s 
hands sealed within the tubes in which they were 
sterilized, are removed from all the chances of con- 
tamination incident to the customary method of 
sterilizing the strands in open tubes 

Sterilization by this mtegial method is made 
feasible through the use of toluol as the tubing 
fluid The discovery of the value of toluol for this 
purpose was the outcome of an investigation aimed 
at finding a suitable fluid to replace chloroform 
The latter was formerly in general use, but was 
unsatisfactory because it was found to break down 
into chemical products which not only exerted an 
extremely harmful action on the collagen of the 


sutures but which were responsible for considerable 
wound irritation 

No othei mode of sterilization so completely 
fulfills the exacting requirements for the production 
of ideal sutures as does 
the Claustro-Thermal 
method Through its 
use the natural physical 
characteristics of the 
strands are preserved, 
while the destruction of 
all bacterial life is abso- 
lutely assured 

Claustro-Thermal 
sutures are not impreg- 
nated with any germi- 
cidal substance, and con- 
sequently they exert no 
bactericidal influence in 
the tissues 

This product em- 
bodies all the essentials 
of the perfect suture, 
such as compatibility 
with tissues, accuracy of size, maximum tensile 
strength, perfect and dependable absorbability, and 
absolute sterility 

Reprints of original articles relating to the 
Claustro-Thermal method will be sent upon request 



Standard pACkArr 
Containing One Do’v n Tulx 
of n. Kind and Sire 


Hours I 2 3 4-5 6 7 8 9 10 II 12 15 If 15 15 17 19 19 



List of Claustro-TIiermal Catpit 

Approximate!} Si\t\ Inchon in I>ch Tul'e 


Plain Catgut 
10-Day Chromic Catgut 
20-Day Chromic Catgut 
40-Day Chromic Catgut 

Sizes 000 00 0 


Proajct No 
Product No 12T* 
Product No 133 
Product No m 
2 3 4 


Price in U. S * 

Per dozen tubes (c U b c- -d d - S3 00 

Please C pecif' eVarh thf P* odlct N L ' i ! ard s d' rt- 


r *t i 



An Improved (rcrmicidal Suture 
Superseding Iodized Catgut 


IjZALMERID CATGUT is not only sterile, but, 
being impregnated with potassium-mercunc- 
lodide — -ct double 'iodine compound — the sutures exert 
a local bactericidal action m the tissues 


The older practise of impregnating catgut with 
the ordinary crystalline iodine for this purpose was 
at best an unsatisfactory method, since the anti- 
septic power was but slight and transient The 
most serious deficiencies of such iodized sutures, 
however, were their instability and weakness aris- 
ing from exposure to light, the deterioration 
resulting from the continuous and unpreventable 
oxidizing action of the iodine, and the disintegration 
of the sutures when heated Moreover, the decom- 
position products of iodine caused such sutures to 
be irritating 

These serious disadvantages of iodized catgut 
have been overcome through the use of potassium- 
mercuric-iodide instead of iodine This double salt 
of iodine and mercury, the chemical formula of 
which is HgD 2KI, is one of the most active germi- 
cides known, exerting a killing action on bacteria 
about ten times greater than that of iodine It 
does not break down under the influence of light 
or heat, it is chemically stable, and, m the pro- 
portions used, is neither toxic nor irritating to the 
tissues It interferes m no way with the absorp- 
tion of the sutures, and is not precipitated by the 
proteins of the body fluids 


Kalmerid catgut, m addition to its bactericidal 
attribute, embodies all the essentials of the perfect 
suture It is perfectly compatible with the tissues, 
its absorbability is dependable, and its tensile 
strength is particularly good 

Two Varieties — To meet the requirements of 
different surgeons two kinds of Kalmerid catgut 
are prepared — the boil able, and non-boilable 

Boilable Grade — This variety is prepared for 
surgeons who prefer a boilable suture, such as 
the Claustro -Thermal product, but possessing 
bactericidal properties in addition The boilable 
grade, therefore, besides being impregnated with 
potassium-mercuric-iodide, embodies the desirable 
physical characteristics of the Claustro -Thermal 
sutures It has the same moderate degree of flexi- 
bility, it is the same in appearance, it is tubed in 
the same improved storing fluid— toluol, and, after 
impregnation with potassium -mercuric-iodide, it 
further receives the Claustro -Thermal steriliza- 
tion — that is, heat sterilization after closure of the 
tubes 

Non-Boilable Grade — This variety is extreme- 
ly pliable as it comes from the tubes It is made 
for those surgeons who have been accustomed to 
the flexibility of iodized catgut 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


List of Kalmerid Catgut 

Approximately Sixty Inches in Each Tube 


Boilable Grade 


Plain Catgut 
10 -Day Chromic 
20-Day Chromic 
40-Day Chromic 


Product No 1205 
Product No 1225 
Product No 1245 
Product No 1285 


Non-Boilable Grade 

Plain Catgut Product No 1405 

10-Day Chromic 
20-Day Chromic 
40-Day Chromic 


Product No 1425 
Product No 1445 
Product No 1485 


Sizes 000 00 0 1 2 


Please specify clearly the ProPUct Numbers and Sizes desired 
Kalmerid sutures are unaffected by age or light, or by the extremes of climatic temperatures 


Price hi U § A 

Per dozen tubes (sub 3 eet to a standard quantity discount) $3 00 

In packages of twelve tubes of a kind and si?e as illustrated on first page 


Z)W7S&GeCXJ\t. 217-221 Duff, eld Street Brooklyn N \ USA 



Kalmerid Kangaroo Tendons 

Two Varieties — Bailable ami Non-BoiHble 


fjpHESE are the sutures par excellence for those 
procedures in which post-operative tension is 
excessive, or long continued apposition necessary, 
such as m herniotomy, and m tendon and bone 
suturing Kalmerid kangaroo tendons are not only 
sterile, but, in addition, they are impregnated with 
potassium-mercuric-iodide, which enables them to 
exert a local bactericidal action in the tissues 
The impregnating and sterilizing methods are the 
same as practised in the preparation of Kalmerid 
catgut, and described on the preceding page 

They are genuine kangaroo tendons, they are 
round, smooth, stiaight, of uniform contour, and 
possess a tensile strength about twice that of the 
best catgut of equivalent size 

Because of their greater strength some surgeons 
prefer these tendons to catgut, particularly in the 
finer sizes, for general intestinal, muscle, fascia, and 
skm suturing 

Absorption Time — The tendons are chrorm- 
cized, and so accurately is the chromicizmg process 
regulated that each size, whether it be the finest 
or the coarsest, will maintain apposition m fascia 


or m tendon for approximately thirt\ dajs Short- 
ly after that period the sutures, with their knots, 
will be completely absorbed 

Two Varieties— Kalmerid kangaroo tendons 
are prepared m two grades— boilahle and non-boil- 
able 

The Non-Boilable tendons are extreme!} 
pliable and consequently require no moistening 

The Boilable tendons are quite stiff as the} 
come from the tubes, but m,n be rendered pliable 
by moistening in sterile water preliminary to u^e 
The smaller sizes will be sufficiently softened by 
fifteen minutes immersion, while the larger sizes 
should be immersed for about thirty minutes 
Either sterile water, or an aqueous bactericidal 
solution made with Kalmerid tablets— -1 oOOO— 
should be used 

Before immersion, the toluol, which is \er> 
volatile, should be allowed to evaporate <-0 that 
the water may have access to the sutures 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


List of Kalmerid Kangaroo Tendons 

Each Tube Contains One Tendon - Lengths Vary From 12 to 20 Inches 

The Non-Boilable Grade is Pioduct No NO 
Boilable Grade is Piodnci No >S0 


v Sizes ^ 

Tendon Sizes Ex Fine Fine Medium Coais e Ex Coarse 
Standardized Sizes 0 2 4 0 8 

Please ^pecif> clearb the Product NuwnrR and Si 7LS dcMrcd 
Knlmend kanparoo tendons are unaffected b> ape or hpht, or b* the extreme^ of climatic temp* ratline 


Price m U. S. A 

Per dozen tubes (subject to a standard quantitv discount) Vi Of) 

In pickifces of W\el\e tubes of i hnd nnd °itc ns illustnUni on first pice 


Actual Sizes 

000 

00 

0 

1 

2 

3 

4 

6 ■ — 

5 — 


Standai cured Sire* 

The Established Metric Suum of O'tgut c 17 * * 
is Nov* Lsed Tor VH fu # urc> 

j[N conformity with the long recognized need for a umf^d \ ^ rn 
of sizes the standard metric catgut c c*de ha^ h<*cn o b nord 
to embrace all sutures, including Ipnga^oo tendon*' mH 
silkworm gut, and celluloid-linen thread 

The ad\antage of this ctanaard'rca ^\*tcrr 1 ** oh 


J)\\7S& GlCAJsr iVVXl DutTuld Smct B-ooUvn \ \ USA, 


c 
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MuscellaneoBs Suatares 
Boilable 

Sterilized by Heat After Closure of the Tubes 


Product 

Iso 


Approximate Quantity 
in Each Tube 

Standardized 

Sizes 

350 

Celluloid -Linen Thread 60 Inches 

000, 00, 0 

360 

Horsehair 

Four 28-Inch Sutures 

00 

390 

Plain Silkworm Gut 

Four 14-Inch Sutures 

00, 0, 1 

400 

Black Silkworm Gut 

Four 14-Inch Sutures 

00, 0, 1 

450 

White Twisted Silk 

60 Inches 000, 00, 0, 1, 2, 3 

460 

Black Twisted Silk 

60 Inches 

000, 0, 2 

480 

White Braided Silk 

60 Inches 

*00, 0, 2, 4 

490 

Black Braided Silk 

60 Inches 

00, 1, 4 

600 

Catgut Circumcision Suture 30 Inches With Needle 00 

Price mU S A — Per dozen tubes (subject to a 



standard discount on quantities) 

$3 00 


In packages of twelve tubes of a kmd and size as illustrated on first page 


Manor Smtares 
Short Length - Without Needles 
Sterilized b} Heat After Closure of the Tubes 


Product 

No 


Approximate Quantity 
m Each Tube 

Standardized 

Sizes 

802 

Plain Catgut 

20 Inches 

00, 0, 1, 2, 3 

812 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

822 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

862 

Horsehair 

Two 28 -Inch Sutures 

00 

872 

Plain Silkworm Gut 

Two 14-Inch Sutures 

0 

882 

White Twisted Silk 

20 Inches 

000, 0, 2 

892 

Umbilical Tape 

Two 12-Inch Ligatures 


Price 

mU S A — Per dozen tubes (subject to a 



standard discount on quantities) 

$1 50 


In packages of twelve tubes of a kmd and size as illustrated on first page 


Emergency Smtares 

With Needles 


Sterilized by Heat After Closure of the Tubes 


Product 

No 


Approximate Quantity 
in Each Tube 

Standardized 

Sizes 

904 

Plain Catgut 

20 Inches 

00, 0, 1, 2, 3 

914 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

924 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

964 

Horsehair 

Two 28-Inch Sutures 

00 

974 

Plain Silkworm Gut 

Two 14 -Inch Sutures 

0 

984 

White Twisted Silk 

20 Inches 

000, 0, 2 


Price m U S A 
Per dozen tubes (subject to a 
standard discount on quantities) 



In packages of twelve tubes of a kind and size as illustrated on first page 


Potassium-Mercuric-Iodide 
Germicidal Tablets 

Trade KALMERlD Name 

To Supersede 
Bichloride of Mercury 
Iodine 

Carbolic Acid 
and the 

Cresol Preparations 



Tj^or disinfection of suture tubes, 
^ skin, hands, utensils, excreta, 
irrigation and disinfection of infected 
wounds, fistulas, sinuses, and ulcers, 
irrigation of the mucous membranes 
of the upper respiratory and genito- 
urinary tract 

117' almend tablets are readily soluble 
m water, m 85 per cent alcohol, 
and m 85 per cent acetone Equal 
to bichloride of mercury in germi- 
cidal potency, and more potent than 
other mercury or iodine salts Less 
poisonous and less irritating than 
mercuric chloride or tincture of iodine 
Strongly germicidal m the presence 
of blood, pus, or mucus, because, 
unlike bichloride, potassium-mercuric- 
lodide does not coagulate or precipi- 
tate proteins 

Repnnts of orngmal articles 
and pamphlet on uses 
sent upon request 

Each tablet represents 0 5 gram 
(V/ 2 grams) 

Potassium-Mercuric-Iodide 

Price 

Per bottle of 100 tablets $3 

A standard discount is allowed 
on original packages of ten bottles 



Obstetrical Sutures 

Product No 650 

For the Immediate Repair of Permeal Lacerations 

Each tube contams two 28-mch sutures of 40-day chromic catgut 
one of which is threaded upon a large full-curved needle 

Price m U. § A 

Per tube (subject to a standard discount on quantities) $ 35 

Each tube m a package as illustrated 


Vws&GbCAJs'a 217-221 Duffield Street Brooklyn N V USA 



“BRIDGING THE GAP” 

A FORWARD STEP 

For the sole purpose of establishing a closer relationship 
with the foreign language publications our Managing 
Editor has spent the last two months in visiting Euro- 
pean medical centers to arrange for the more prompt and 
accurate abstracting of foreign medical literature. 

Sub-offices are now maintained 
also in Naples, Madrid and Vi- 
enna, where the abstracts are 
being made m their native tongue 
by Italian, Spanish and German 
medical abstractors The French 
articles are dealt with similarly 
in Fans 

Then, our previously trained staff 
makes over these abstracts into 
English, and they will reach New 
York as quickly as (sometimes 
before) the foreign medical jour- 
nals get there Thus, the gap 
between the date of an article 
and its appearance in abstract 
form in our monthly Survey will 
be bridged, and our subscribers 
will appreciate the efforts made 
in their interest 


THE 

AMERICAN INSTITUTE OF MEDICINE 
HAS OPENED A CONTINENTAL BUREAU 
IN PARIS (at 13 Boulevard Malesherbes) 
AND HAS ESTABLISHED THERE ONE 
OF THE ASSOCIATE EDITORS, WITH 
CAPABLE ASSISTANTS FROM THE NEW 
YORK STAFF THE LIST OF FOREIGN 
PERIODICALS HAS BEEN REVISED AND 
THEIR NUMBER HAS BEEN INCREASED, 
UNDER CAREFUL CONSIDERATION, 
WITH A VIEW TO COVERING THE FOR- 
EIGN FIELD MORE THOROUGHLY 


We may justly claim that we are offering a unique and 
highly valuable service to the medical profession. Neither 
labor nor money is being spared to effect the desired end. 

For particulars write to the 

AMERICAN INSTITUTE OF MEDICINE 

13 East 42nd Street, New York City 


\,S— 15 51 





X-Ray Plant 

Contrast Its Appearance with 
that of the Old-Style Laboratory 


Name 




Street 


City 


eo o 



OSUHC SWITCH 


U S Patents Dec 19, 1911 , April 22 1913, Feb 29,1916, 
Aug 7 1917 Also patented in foreign countries Other 
patents pending Infringers will be prosecuted 


W 
•? A 
\o. 

w . 
v* 


State 


Vx 

w 

* 




TheCLINIX 
is a complete 
X-Ray plant 

It operates at all 
angles 

It is the “Aristocrat” of the 
X-Ray laboratory 

You owe it to yourself and to your 
hospital to investigate 



LYNN MASS 



Castle Sterilization 
Leaves Nothing to Chance 

I NSTRUMENTS and water — both must be 
sterile Absolute sterility for one is as impor- 
tant as for the other in the correct technique of 
phj sieian or specialist For this double require- 
ment Castle engineers h ive perfected an Instru- 
ment Sterilizer united with a Water Sterilizer in 
one super-standard unit With it the surgeon 
takes no chances 

In this No 131 G Sterilizer ~ “ - 1 

instruments are sterilized 
by boiling A shelf is pro 
aided in front of the 
Sterilizer Sterilizers are 
of heavy cold rolled cop 
per coated inside with 


tected gauge and a three 
way faucet that prevents 
drawing unsterile water 
from the glass 


Write us for further information 

WILMOT CASTLE CO 

1115 University Avenue 
ROCHESTER N \ USA 

Makers of the largest line of Sterilizers for Physicians 
Dentists Laboratories and hospitals 


10 






YOUR X-RAY SUPPLIES 

Get our price list and discounts on 
quantities before you purchase 

HUNDREDS OF DOCTORS FIND WE SAVE THEM 

FROM 10% TO 25% ON X RAY LABORATORY COSTS 

AMONG THE MANY ARTICLES SOLD ARE 

X-RAY PLATES Three brands in stock for quick shipment 
PARAGON Brand, for finest work, UNIVERSAL Brand, 
where price is impoitant 

X-RAY FILMS Duphtized or Dental — all standard sizes 
Eastman, Ilford or X-ograph metal backed Fast or 
slow emulsion 

BARIUM SULPHATE For stomach work Finest grade 
Low pnce 

COOLIDGE X-RAY TUBES 5 styles 10 or 30 milhamp 
Radiator (small bulb) or broad, medium or fine focuB, 
large bulb Lead Glass Shields for Radiator type 

DEVELOPING TANKS 4 or 6 compartment, stone, will end 
your dark room troubles 5 sizes of Enameled Steel Tanks 

DENTAL FILM MOUNTS Black or gray cardboard with cellu- 
loid window or all celluloid type, one to eleven film open- 
ings Special list and samples on request Price includes 
imprinting name and address 

DEVELOPER CHEMICALS Metol, Hydroquinone, Hypo, etc 

INTENSIFYING SCREENS Patterson, TE, or celluloid-backed 
screens Reduce exposure to Hth or lesB Double screens 
for film All-metal cassettes 

LEADED GLOVES AND APRONS (New type glove, lower priced ) 

FILING ENVELOPES with printed X-ray form (For used plates ) 
Order direct or through your dealer 

il 3 |g If You Have a Machine Get Yonr Name on 
Sp?ARAG.©rSf Onr Mailing List 

GEO. W. BRADY & CO. 

757 So Western Ave CHICAGO 


Sherman’s Polyvalent 
Vaccines in Respiratory 
Infections 

A more adequate and rapid immunity is estab- 
lished with polyvalent vaccines than from an 
infection itself SHERMAN’S POLYVALENT 
VACCINES WHEN GIVEN EARLY IN RES- 
PIRATORY INFECTIONS rapidly stimulate 
the metabolism and defense of the body, with a 
resultant prompt recoaery 

Administered in advanced cases of respiratory 
infections, they usually ameliorate or abbreviate 
the course of the disease Even when used as 
the last desperate expedient they often reverse 
unfavorable prognoses SUCCESSFUL IM- 
MUNOLOGISTS MAKE INOCULATIONS IN 
RESPIRATORY INFECTIONS AT THEIR 
FIRST CALL 

Hay fever, colds, laryngitis pharyngitis, adenitis, 
catarrh, asthma, bronchitis, pneumonia, whooping 
cough and influenza are diseases amenable to 
bacterial vaccines 

Sherman s polyvalent vaccines arc dependable antigens 

LABORATORIES OF 

G. H. SHERMAN, M.D. 

DETROIT, U. S. A. 

“Largest producer of stock and autogenous a accines 


BUCKSTEIN’S 

APPARATUS 

for the 

Administration of Fluids 









Showing the apparatus pul 
together ready for use 


Buchstein's Apparatus with its non-breakable 
vacuum bottle, graduated gauge permitting 
visualization of the exact rate of flow, and 
theromometer registering the temperature of 
the fluid, is universally useful for fluid admin- 
istration per rectum, by vein, for transintcstinal 
lavage or intestinal feeding 

Write for your copy of the Illustrated Buck- 
stein Bulletin It gives the complete details 

THE 

KNY-SCHEERER CORPORATION 
OF AMERICA 


56-58 W 23rd St 


NEW YORK 
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Controls Hemorrhage 

T1TEM0STATIC SERUM is a blood-serum deriva- 
tive which contains substances essential in short- 
ening the coagulation-time of the blood 

It is indicated in the treatment of hemorrhage of the 
new-born, purpura, hemoptysis, hematemesis, typhoid 
hemorrhage, etc 

It is indicated as a prophylactic against hemorrhages 
that usually attend certain surgical procedures, such as 
bone operations, tonsillectomy, amputations, and oper- 
ations on the spleen and gall-bladder 

Hemostatic Serum is injected subcutaneously, intra- 
muscularly or intravenously, the average dose being 
2 cc It is also applied locally to the site of the 
hemorrhage by means of a piece of sterile gauze 

Packages of 2-cc and 5-cc vtate 

Parke, Davis & Company 
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(SILVER-ARSPHENAMINE - METZ) 

Tke sodium salt of silver-diammo-diliydroxy-arsenokenzene 

Relative infrequency of reaction, rapid dis- 
appearance of contagious lesions, and 
general therapeutic effectiveness seem to 
indicate that Silver-Salvarsan is a drug of 
real value in the treatment of syphilis. 

Silver-Salvarsan requires no alkalmization 
and its ease of administration commends 
it to many practitioners. 


More than two million in- 
jections of Silver-Salvarsan 
have been given in the United 
States and abroad 
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H'AMETZ LABORATORIES Inc 

One-Tiienty Tv.'o Hudson Street Hm'York 
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Model * Snook * Roentgen Apparatus 
The onb cross arm” typeX R ay machine on 
the market The principles of this method of 
rectification hate revolutionised the X Ray 
art In the development of apparatus for the 
new deep therapy technique it has been 
proved conclusively that these same principles 
are essential to dependable apparatus 
There is only one Snook —the highest per 
fection yet attained in X Ray transformers 





Physician 


A physician’s office without an X-Ray 
apparatus is not yet so old fashioned as 
a business office without a typewriter 
But the time is almost here when patients 
will expect to be X Rayed by their family 
physicians 

Few professional letters are written with 
pens nowadays But many diagnoses are 
still made without the aid of the X Ray, 
despite the simplicity of X-Ray appa- 
ratus, despite the certainty that the 
X Ray lends 

It is harder to select an X Ray machine 
than a typewriter All typewriters serve 
the same purpose But all X Ray appa- 
ratus does not serve the same purpose 
What type shall the physician choose 7 


That depends on the requirements of his 
practice, on what he wants to accomplish 

The physician needs guidance The 
Victor organisation gives it to him For 
nearly thirty years this organisation has 
served as engineering counselor to the 
medical profession so far as the elect ro- 
medical apparatus is concerned It places 
its knowledge and experience at the serw 
ice of the physician Victor responsibility 
does not end with the installation of a 
machine 

Ask the nearest Victor Service Station 
to send a technical representative Let 
him study your requirements in the light 
of your practice No obligation will be 
incurred 


VICTOR X^RAY CORPORATION, Jackson Blvd at Robey St , Chicago 

Sales Offices and Service Stations in All Principal Cities 
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The Modern 
Dressing Tissue 

Non-adherent 

Transparent 

Sterilizable 


A Direct Dressing for Wounds Requiring Air and Drainage 

Does not adhere to newly forming granulations — does not tear or destroy newly formed tissues when 
removed — eliminates pain — progress of wound is watched through the dressing without removing it 

Especially useful for Skin Grafting, Burns, Skin Operations, and all Granulating Surfaces 

Does not replace Impervious Cellosilh — both forms are serviceable for e\ery physician, surgeon and hospital 
Y our regular supply house w ill furnish you the professional size rolls, 9 in x 12 ft , packed m handy container 
at following prices Special sizes for hospitals 

Perforated Form — “Standard Perforate,” $2 00 * 

Impervious Form — For wet dressing coverings, drams, and all impervious dressings 
“Standard” (single weight), $1 25 
“Standard Heavy” (double weight), SI 75 

Literature and Samples Sent on Request 


MARSHALLTOWN LABORATORIES, INC 


Marshalltown, Iowa 
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THE BATTLE CHEEK SANITARIUM AN D HOSPITAL— Established 1866 
x x i i c 7 r\ . i i 


Medical 

Neurological 


Surgical 

Obstetrical 


Orthopedic 

Reconstructive 


Educational Departments 

Training School for Nurses Normal School of Physical Education School of Home Economics and Dietetics 
Students received on favorable terms Registered trained nurses, dietitians and pin sical directors supplied 

Descriptive literature mailed free upon request 

THE BATTLE CREEK SANITARIUM 

Box 234, BATTLE CREEK, MICHIGAN 

NOTE — Worthy cases of charity referred by physicians receive free examination and treatment Full particulars of the 

Clinic will be sent on application 
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ANNALS of SURGERY 

Vol LXXIV DECEMBER, 1921 No 6 

LATEST ACHIEVEMENTS OF THE ART OF LOCAL, REGIONAL 

AND SPINAL ANESTHESIA * 

By Gaston L Labat, M D. 
of Rochesteb, Minn 

SPECIAL LECTtmEa’oulBEOIOSAI. ANESTHESIA, THE MATO FOUNDATION 

In unfolding the literature on local and regional anaesthesia, one is im- 
pressed by the slow but steady progress with which these methods have found 
their way into general surgery Although they have not been universally 
adopted as a routine procedure, m many clinics on the Continent they have 
given a mortal blow to inhalation narcosis during the past few years 

Since the days of the innovation of local and regional anaesthesia by Reclus, 
Schleich, Selheim, Corning, and Bier, every effort has been strained to improve 
the results already obtained Cocam, which was the only local anaesthetic of 
that time, fell almost completely into disuse when stovam and novocain 
came to light the same year These drugs, particularly the latter, gave a new 
impetus to the methods on which cocain had already cast a heavy shadow. 

After passing from the simple mtradermal infiltration to the injection of 
the deeper structures along the line of incision, it could not be expected that 
local anaesthesia would give any better results than those already obtained by 
the pioneers, for the simply obvious reason that infiltration along the line of 
incision would always prove satisfactory when applied to interventions of the 
very minor types, or when the structures under the direct influence of the 
cutting instruments could be the site of repeated injections during almost the 
entire stage of the operative procedure The “ circular anaesthesia ” of 
Hackenbruch was a real progress. It stands midway between local and 
regional anaesthesia, m that 'the anaesthetic fluid is distributed around the 
operative field 

It does not seem that local anaesthesia gradually developed into regional 
anaesthesia which is based on entirely different principles, but the constant 
desire for widening the scope of operations capable of being performed with- 
out the aid of general anaesthesia suggested the new procedures of nerve 
blocking by paravertebral and mtraspmal injections 

The last decade was very prosperous m many an interesting feature of 
development The important contributions of Braun, Lawen, Fmisterer, 
Kappis, Kullenkampf, Hartel, Matas, Cnle, Harris, Allen, Pauchet, Sourdat, 
and a host of others, have converte d the method into an art and laid its funda- 

* Read before the Chicago Medical Society, May ix, 1921 
43 , 673 



GASTON L LABAT 


mentals on a scientific basis It is -with the refinement of this art that we 
are chiefly concerned in this paper 

Taking for granted that a thorough knowledge of nerve distribution is 
required of the surgeon who wishes to, I shall not say succeed in, but attempt 
nerve blocking, the technic itself exhibits such characteristic features per- 
taining to a specialty that he finds himself completely hopeless without a fair 
knowledge also of the principles of the method itself He has perhaps read 
hundreds of articles in which indications are set forth, advantages established, 
and cases reported He has perhaps watched many operations performed 
under regional or spinal amesthesia and has left the operating room greatly 
impressed with the tremendous work that can be accomplished with a few 
injections of novocain Some inquire of the strength and the quantity of solu- 
tion used, and so forth But, I am sorry to say, there are very few articles 
from which the ordinary physician is able to gather the true elements of the 
art of inducing a good regional or spinal anaesthesia Most of the literature 
conveys an impression of anxiety to arouse the enthusiasm of the reader by 
telling him how much can be done with the method and how safe it is, or, 
conversely, to discourage by pointing out its dangers and reporting after 
effects or fatalities Whatever be the subject under consideration, one should 
first study the principles of a method and all the circumstances attending 
its practice before making any attempt to use it The presence of some anes- 
thetic fluid in a human body is not always followed by anesthesia , but its pres- 
ence m the correct place will never fail to produce the desired result Let us, 
therefore, learn how and where to inject it If some patients are said to be 
“ bad subjects for local,” let us study the ways and means of bettering their 
condition by finding what is wrong with them and by trying to correct it 
If the injection is followed by pam or sloughing or produces toxic symptoms, 
let us see what is the matter with it, carefully observing the symptoms so that 
we may be able to attribute them either to the anesthetic fluid or to the 
adrenalin added to it We must also beware of the coincidence of some 
other symptom due to a sudden attack of .the disease Patients suffering 
from cholecystitis with stones have sometimes exhibited an attack shortly 
after the injection of morphm, but preceding the anaesthesia It might have 
happened during the anaesthetic procedure and might then have been inter- 
preted by the inexperienced as a result of the anaesthetic drug Let us study 
briefly the chemistry, pharmacology and physiologic effects of the drugs we 
propose to inject and learn the ways and means of combating their occasional 
after effects In studying carefully the clinical aspect of our patients we 
shall learn how to distinguish between an after effect and a normal reaction 
and how to make a judicious use of the various procedures of regional and 
spinal anaesthesia without apprehension 

I regret that I have not sufficient space to review the general principles 
of the method of which I have recently published a short review m the Annals 
of Surgery , but although restricting myself to only three topics of regional 
and spinal anaesthesia, I hope they will contain sufficient material to give 
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you a fair picture of the ploughing of that field m which some of us are now 
reaping wonderful crops 

The dangers attending spinal injections of cocain for surgical purposes led 
Cathelin, in 1901, to attempt epidural, caudal or sacral anaesthesia, which was 
placed on a practical footing by Lawen in 1910 Dams, m 1913, described 
a method of his own by which the sacral nerves could be reached through the 
posterior sacral foramina, forming lateral rows on each side of the sacral 
spinous crest These procedures may be used separately or combined to con- 
stitute what I propose to call “ sacral block ” 

1 When caudal injection alone is resorted to, 30 c c of a 2 per cent solu- 
tion of novocain containing 10 drops of adrenalin (1 1000) should be used 
in preference to weaker solutions The anaesthesia sets in less rapidly than 
m the other forms of nerve blocking, sometimes appearing only after from 
thirty to forty minutes and resulting only in analgesia which is insufficient 
for major operations, unless the patient has been strongly narcotized It is, 
however, very satisfactory for hemorrhoidectomy, perineorrhaphy, provided 
the labia majora are not clamped too high, cystoscopy including fulguration, 
radium treatment of the carcinomatous prostate For prostatectomy it 
is not always reliable Lawen’s bicarbonate novocain solution seems to 
hasten and intensify the anaesthesia and to increase its duration 

2 Transsacral or parasacral anaesthesia is obtained by introducing the 
needle from the rear through the posterior sacral foramina and injecting from 
2 to 10 cc ofai per cent solution close to the nerves as they emerge from 
the sacral canal The injection is best made with the patient lying on his 
stomach with a cushion placed under the hips The anaesthesia appears very 
rapidly, almost instantaneously, and lasts for from two to three hours , very 
often there is no postoperative pam when sensibility returns Its indications 
are all operations on the anus, perineum, vagina, prostate, bladder, urethra, 
and penis When combined with caudal anaesthesia the result is an immediate 
complete block of all the sacral nerves, and it is considered the method of 
choice for the Kraske operation 

The foregoing description is but a rough sketch of the picture of caudal, 
transsacral or sacral block, and can only appeal to those who are already 
familiar with these procedures and have used them a number of times , but 
unless a clear detailed description throws more light on the technic we cannot 
expect the average physician to make them a part of his surgical equipment 
Most surgeons have no time to read fifty odd pages selected from » chapters 
with the sole view of gathering the necessary data for one operation They 
should be given every chance to acquire, in a few lines, the special technic 
which they are anxious to use But they should also understand that unless 
they have satisfied the requirements of the method, no satisfactory results will 
be obtained Nothing, however,' can prevent the younger men in the early 
stages of their career from mastering the general principles of technic, in order 
to be able to appreciate the current literature on the subject and to use the 
method with complete success 
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The following important points emphasize an adjustment of certain older 
principles to our modern technic The preanaesthetic and postanaesthetic care 
of a patient, as well as the proper outfit for inducing regional and spinal 
anaesthesia, should have the special attention of the operator The education 
of the patient as well as the control of his psychical condition, on which 
surgeons are still at variance, are the principal factors leading to success In 
localities where the method is used extensively, home education is acquired 
very readily by friends and relatives who have already been operated on by 
the local method But in countries where general anaesthesia has been the 
exclusive method employed, every patient is anxious to go to sleep as soon 
as an operation is proposed to him Nurses should learn how to educate 
such patients as soon as they are sent to the hospital and should tell them all 
about the method so that they will know what is expected from them during 
the operation It is too late to explain anything during the operation, it 
only helps to arouse suspicion and apprehension at a time when absolute 
quietude is desirable The attendant at the patient’s head should know how 
to use his or her judgment in seeking to divert the patient’s attention to some 
other topic or to leave him alone if he feels sleepy and does not protest The 
patient should never be told when the operation begins and such questions as 
“ Do you feel that ? “ Does that hurt? ”, “ How are you feeling ? ”, and so 

forth, are strictly forbidden, because they are suggestive and ruinous to the 
method If it hurts he will say so He only needs encouragement when he 
is anxious or when the length of the operation begins to be a burden or during 
a very short stage of painful manipulation 

I must emphasize the necessity for the use of narcotics preceding the 
anaesthesia, but I do not feel inclined to recommend the use of large doses such 
as would abolish consciousness or impair the general condition of the patient, 
whose resistance has already been lowered by the disease 

Under the subtitle “ preliminary narcotism,” Babcock, in 1914, advocated 
repeated injections of morplun and scopolamin before inducing spinal anaes- 
thesia A first hypodermic dose of one-sixth gram of morphm sulphate 
and one one-hundredth grain of scopolamin is given one hour and fifteen 
minutes before the operation, and a like dose is repeated in cases of robust 
adults, if in twenty minutes after the first injection they answer questions 
without evidence of mental confusion A third dose, Babcock says, may be 
allowed m certain very robust and resistant patients, of either morphm alone 
or combined with one-fifteenth gram of apomorphin “ if the delirifacient 
action of scopolamin predominates ” These injections are given at intervals 
of twenty minutes and are used with great caution I do not know if 
Babcock still precedes his spinal injections by such massive doses of morphm 
and scopolamin, but experience confirms the statement that although these 
combined drugs constitute the most valuable preliminary adjuvant to any form 
of anaesthesia, they may be reduced without compromising the results of local 
and regional, and even more of spinal anaesthesia, which is the block anaes- 
thesia par excellence In the majority of cases a single dose of one-sixth 
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gram of morphin and one three-hundredth grain of scopolamm, given an hour 
before the anaesthesia, controls the psychic condition of the patient satisfac- 
torily It is true that narcotics intensify and increase the duration of local, 
regional, and spinal anaesthesia They facilitate the administration of general 
inhalation narcotics to such an extent that very nervous patients are able to 
take the anaesthetic easily, are maintained and controlled without any trouble 
with a relatively small quantity of anaesthetic, even during the longest and 
most traumatizing operations 

At the Clinical Congress for the Study of Local, Spinal and Scopolamm- 
Morphin Anaesthesia, held under the auspices of the Chicago Medical Society, 
January 26, 27 and 28, 1915, a most interesting discussion took place which 
ended in the common accord that scopolamin-morpljm when used within the 
limits of safety so as to bring about a semi-waking condition, has always 
given gratifying Tesults 

Experience proves that a weak dose of morphin, one-sixth gram, and 
scopolamm, one three-hundredth gram, used as a routine procedure is ordi- 
narily sufficient to blunt the consciousness of the patient and eliminate to a 
satisfactory extent the factors of apprehension and discomfort and allow any 
operation to be performed painlessly, provided the anaesthesia has been in- 
duced correctly and every comfort ensured on the operating table Exception 
should, however, be made when using the sacral block for the Kraske opera- 
tion, during which the position of the patient on the operating table creates 
more discomfort than the operation itself I am thus in the habit of adminis- 
tering to those patients my routine dose an hour before the anaesthesia and 
repeating the injection about fifteen minutes before the patient is brought 
into the operating room With spinal anaesthesia it has not been found 
indispensable to use the preliminary narcotic, although the psychic con- 
dition of women is greatly benefited by the use of the weak dose Experience 
has also shown that narcotics should always be given about one hour before 
the operation, if any good results are to be expected The giving of a hypo- 
dermic injection of morphin immediately before the patient is sent to the 
operating room does not help the induction of anaesthesia, whatever the 
method used It has been given too late and therefore acts more as an excit- 
ant than as a sedative 

Passing on to the anaesthetic drug, I wish to state emphatically that novo- 
cain is the anaesthetic of choice both for regional and spinal anaesthesia It 
should be pure and freshly prepared Novocain solutions, contrary to the 
opinion expressed by almost all writers, lose part of their anaesthetic proper- 
ties by repeated boilings Novocain hydrochlond in powder can be sterilized 
by autoclaving, its melting point is 153 0 C Fresh solutions, prepared by 
dissolving sterile novocain in cold sterile normal salt solution, are more active 

The addition of adrenalin (1 1000 solution) to novocain solutions is now 
a routine procedure and its action on the blood-pressure is not a novelty , but 
I wish to call the attention of the medical profession to its use m the future 
I was using adrenalin m all my goitre cases (20 drops for each 100 cc of 
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the novocain solution irrespective of the strength of the solution), when I 
came across Goetsch’s adrenalin sensitization test which led him to conclude 
that it is very near pathognomonic for goiter with exophthalmic symptoms 
Contradictory findings have been published, but my clinical experience tends 
to show that we should be a little more cautious in using the drug I have 
reduced the dose to 15 drops for each 100 cc and do not inject more than 
20 drops in the average cases, when more than 100 cc of the solution are 
required In many instances the poor condition of the heart or the high 
blood-pressure prompts the use of a still weaker dose For thyroidectomy 
I still use 10 drops for each 100 cc of the 1 per cent solution in para- 
vertebral injections, injecting about 50 c c , that is, 5 drops of adrenalin in all , 
but if the patient’s condition has been diagnosed exophthalmic goitre, I take 
the safe side and inject pure novocain 

I confess, however, that I had, before taking cognizance of Goetsch’s 
experiments, used adrenalin m all my solutions irrespective of the nature of 
the disease 

I am thus led to a “ wise au point ” of the alleged danger of blocking the 
phrenic nerve and the vagus when making paravertebral injections of the 
cervical nerves Wieman found that for thyroidectomies, when regional 
anaesthesia is induced the day before the operation with a view of determining 
the exact mechanism of the occasional after effects resulting from paraverte- 
bral injections. X-rays in a certain number of cases reveal paresis of the 
diaphragm on the same side, but without any subjective disturbances The 
pulse is sometimes slowed, sometimes accelerated, and sometimes unaffected 
The most interesting feature of this experiment is the absence of any trouble 
at the operation the next day, although the anaesthetic is applied on both sides 
with three or four times as much solution If the injections are carried down 
close to the transverse processes laterally, there is very little risk, if any, 
of blocking the vagus, but it seems to me that the phrenic nerve is anaes- 
thetized m every case although not to such an extent as to paralyze the dia- 
phragm , even then, the intercostal and other respiratory muscles compensate 
for the functional deficiency of the diaphragm 

During the years 1919 and 1920, some very interesting work has been done 
on the anaesthesia of the abdominal cavity and its content The difficulty 
encountered m handling painlessly the diseased viscus after laparotomy under 
local anaesthesia of the abdominal wall had already given rise to the para- 
vertebral conduction method in order to obtain a wider anaesthetic field on 
which the surgical manoeuvres would not create too much discomfort to the 
patient It was necessary to inject from the fifth dorsal to the second or third 
lumbar nerves on both sides, that is, twenty to twenty-two nerves (Kappis), 
or from the seventh to the twelfth dorsal nerves (Labat), that is, twelve 
nerves In the latter case, the diffusion of the solution to the adjacent upper 
and lower nerves probably accounts for the success notwithstanding the differ- 
ence between the two procedures Finding this method tedious to the opera- 
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tor and trying to the patient, a certain number of experiments were conducted 
with a view to finding a simpler method 

In 1913, Kappis made extensive experiments on dogs with a view to 
throwing some light on the existing conflict of opinion regarding the sensory 
distribution of the abdominal cavity and its content Excluding the use of 
narcotics he tried to determine what pain it would be possible to induce by 
irritating the intestines He divided his experiments into two parts, first, 
a preliminary, and second, an examining operation Sections of the cord 
were made at different heights, sections of the abdominal wall along the costal 
margin, and the results of his experiments were the following’ After section- 
ing the cord between the fifth dorsal vertebra and the sixth dorsal vertebra 
there was no pain m the abdomen After sectioning the cord between the 
seventh dorsal and eighth dorsal vertebrae, there was no pain in the lower 
abdomen up to the middle of the small intestine , but the stomach, spleen and 
upper part of the small intestine were found sensitive Between the thir- 
teenth dorsal and the first lumbar vertebrae (the dog has thirteen dorsal ver- 
tebrae), sensibility stopped at the caecum Kappis concluded, therefore, that 
below the caecum all organs are supplied by lumbar and sacral nerves This 
is confirmed by my clinical experience that the blocking of the three last 
lumbar nerves and the five sacral nerves gives a complete anaesthesia of the 
pelvis and its contents 

The sectioning of the splanchnic nerves done by Kappis gives an anaes- 
thesia of the stomach, spleen and upper part of the small intestine The 
liver seems to bear an embryologic relationship to the gastro-intestinal tract 
The kidney was not deprived of sensibility after sectioning the splanchmcs, 
which proved that at least part of its sensibility originates from the lumbar 
spine In 1919, Kappis published another very interesting contribution, which 
adds to the knowledge obtained from his papers of 1913, that the three first 
lumbar nerves send rami-commumcantes to the retroperitoneal ganglion and 
therefore take part in the transmission of pain from the upper abdominal 
organs below the sigmoid colon, whose sensory innervation ends with the 
third lumbar nerve The sensory innervation goes through the hypogastric 
plexus to the rectum and to the urogenital apparatus 

Hoffman’s clinical findings, published m 1920 confirm to a certain extent 
Kappis’ experiments, proving that sectioning of the spinal nerves supplying 
the abdominal wall is not followed by an exclusion of painful impulses which 
are always present m the mesentery He also found that the sectioning of 
the splanchnic nerves abolishes pam, and is of the opinion that these findings 
can be applied to man Hoffman goes still further m contending that there 
is no difference m pam sensation between the cerebrospinal and vegetative 
nerve systems, which is contrary to the opinion of Lennander, who holds that 
no sympathetic fibres are able to transmit pain Hoffman says that both sys- 
tems have the same centripetal tracts , that they transfer the same conscious 
sensibility and that they have a unit embryologic history, that the sensory 
nerves lie in the parietal peritoneum, mesentery, and lesser omentum, and that 
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these organs are the starting point of abdominal pam He made sections of 
the peritoneum and used the method of Bielschowski modified by Schultz and 
Gro^, in which nerves are tinted black and easily seen Vessels are some- 
times stained by this procedure, but good pictures of nerve ramifications are 
usually obtained by which it is easy to distinguish the nerves from the blood- 
vessels Sensory nerve fibres were found to accompany the vessels of the 
mesentery and also those of the parietal and visceral peritoneum Certain 
regions between two vessels contained no nerves Clamping two adjacent 
vessels of the mesentery produced pain, and in treating this region by the 
above process it was found that the clamped vessels contained nerves coming 
from the splanchnic or sympathetic chain Dissections also showed that the 
splanchnic nerves had fibres running to these clamps 

Kappis does not deny the presence of nerve plexuses supplying the viscera 
and containing sensory nerve fibres, especially pam-conducting fibres Their 
number is relatn ely small as compared to the extent of the viscera supplied 
and for this reason they lose their ability to transmit painful impulses in the 
proximate vicinity of the organ itself It may be that these fibres do not 
reach the organ with the other nerves but end at a certain distance from it, 
it may also be that they do not reach the organ in such number and size as 
to permit of impulses being interpreted as pam Clinically, abdominal organs 
are insensitive 

Consequent upon the above findings it was thought rational to try the 
anaesthesia of the splanchnic nerves and that of the rami-communicantes 
given off by the first three lumbar nerves A posterior route of approach 
was studied on the cadaver and applied to the patient, which has given, m the 
hands of Kappis, Naegeh, Hoffman, and myself, satisfactory results, espe- 
cially in very lean patients The solution diffuses sufficiently in the retro- 
peritoneal tissue to secure at the same time the anaesthesia of the cerebrospinal 
nerve plexuses lining the posterior wall of the abdominal cavity under the 
direct influence of the operative manoeuvres The technic is simple and safe 
and should be tried as often as possible m abdominal surgery 

I should like to approach the question of spinal anaesthesia, not with the 
view of discussing the methods already employed on the Continent and in 
America, but of presenting a technic I have been using for the last three 
years without any untoward effects, and I may say no failures The practice 
of dissolving the anaesthetic drug in cerebrospinal fluid for the purpose of 
mtraspmal injection is not new, but the many little details attending the 
injection of such a solution are those to which I wish to call your attention, 
since my impression is that the absence of one or more of them is likely 
to bring about troubles ranging from the simple headache to the occasional 
cessation of respiration Briefly, my technic is as follows 

The patient is injected in the upright position as usual The puncture is 
made at any level between the twelfth dorsal and the fifth lumbar vertebras, 
according to the height of the anaesthesia desired No attempt is made to 
produce anaesthesia higher than the line of the nipples After making the 
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puncture, the first few drops of cerebrospinal fluid are allowed to flow out, 
so as to obtain a clear fluid which is allowed to fall in a special ampule 
containing the anaesthetic drug More fluid is withdrawn, varying between 
io c c and 25 c c , according to the condition of the mtraspinal pressure which 
very often agrees with the blood-pressure The appearance of headache 
should prompt the cessation of further withdrawal of fluid The solution 
thus made is aspirated ito any kind of syringe by means of a spare needle, 
the syringe is then adapted to the spinal puncture needle and as much new 
fluid is brought into the syringe as it now contains solution Half of this is 
injected very slowly, more new fluid is aspirated, the syringe is discharged 
in the same way, leaving less and less fluid in it, and at the end of four or five 
injections it is emptied There is no hurry in placing the patient m the 
recumbent position, but there is also no reason for keeping him in the 
erect position He is, therefore, placed on his back, and, by the time the 
operative field is prepared, he can be placed in the Trendelenburg position 
and stay there until sensibility returns without prejudice to his respiratory 
function As is usual with spinal anaesthesia the blood-pressure falls m the 
majority of cases very rapidly, affecting only the maxima, and comes back 
to normal later, sometimes during the operation and sometimes only in the 
afternoon, without changing the clinical aspect of the patient whose condition 
he, himself, considers to be very satisfactory The minima is but little 
affected No postanaesthetic headache, nausea or vomiting has been observed 
following no* spinal anaesthesia given in the Mayo Clinic since my arrival 
October 2, 1920 A nauseated condition sometimes exists, especially with 
the Trendelenburg position, which disappears rapidly by deep breathing No 
special postanaesthetic care nor position was especially indicated in the patients 
thus anaesthetized 

I am familiar with Barker’s and Babcock’s solutions and technic After 
using stovam, cocam and a combination of cocain and novocain, in varying 
doses, I have adopted novocain in doses of o 10 gm and 012 gm , according 
to the body weight of the patient One centigram for each fifteen pounds of 
body weight has clinically proved to be a safe dose and produces satisfactory 
anaesthesia for a period varying from one hour to one hour and a half No 
adrenalin is added to the novocain which should be chemically pure and sterile 
Adrenalin is here of no use, since its action on the blood-vessels is of no 
avail in the spine 

The necessity for making the injection as slowly as possible is to keep 
the solution m the close vicinity of the site of puncture and allow the nerve 
structures to take up the greater part of the anaesthetic, leaving a dose too 
weak to produce anaesthesia by diffusion higher up The anaesthetic fluid 
acting as a dye impregnates the nerve tissues more deeply at its first point 
of contact 

After withdrawing a certain quantity of cerebrospinal fluid the mtraspinal 
pressure decreases while the secretion and excretion of more fluid has to take 

* The number has since greatly increased 
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place in order to make up for the deficiency created by the withdrawal of such 
fluid, so that if the intraspinal injection is made very slowly there is no reason 
why the injected solution should ascend toward the head The normal circu- 
lation of cerebrospinal fluid also helps the injected solution to flow toward the 
blood circulation, that is, toward the periphery I do not consider the cessa- 
tion of respiration which might happen in such cases to be due to the direct 
action of the anaesthetic fluid on the respiratory centres by diffusion up the 
spinal canal , but its passage m the general circulation is probably the cause 
of such trouble when too heavy a dose has been administered Without exert- 
ing great pressure while making the injection, the anaesthetic fluid does not 
ascend toward the head when using cerebrospinal fluid as the solvent of the 
novocain Patients placed in the Trendelenburg position for one hour do not 
show anaesthesia of the upper extremities, thus indicating that no solution, at 
, least no active solution, reached the emergence of the roots constituting the 
brachial plexus The spine cannot be considered as a test tube and all 
experiments tn vitro cannot be applied to the human spine unless rough 
handling of the technic disturbs the physiology of its contents The dis- 
turbance of the contents of the subarachnoid space may be compared to that 
of a vessel containing water, whether still or circulating, when a stone is 
thrown into it (the injection representing the stone), ripples will be formed 
which represent the injection waves, the heavier the stone, the greater the 
disturbance and the larger the ripples, the greater the pressure with which 
the injection is made, the greater also is the intraspinal disturbance and like- 
wise the injection waves, which then might reach the head 

Le Filhatre was the first to induce general anaesthesia by means of spinal 
injections made as low as between the fifth lumbar vertebra and the sacrum 
His technic is based on the fact that great pressure is capable of running the 
solution up toward the head, thus producing general anaesthesia 

The conclusion must be reached that pure sterile novocain, dissolved in 
cerebrospinal fluid m doses of o oi gm for each fifteen pounds of body weight 
of the patient, is a safe procedure, provided the injection is made very slowly 
I have not seen any contra-indication to spinal anaesthesia with the technic 
I use, unless it is m patients whose blood-pressure is below ioo Even then, 
if the condition of the patient does not allow him to have any other form of 
anaesthesia, I would not hesitate to use spinal anaesthesia, injecting, at the 
same time subcutaneously, spartem sulphate, one grain, caffem, four grains, 
and strychnin sulphate, one-sixtieth gram, repeating the dose, if necessary 
Patients suffering from fibrillation of the auricles have behaved themselves very 
well under spinal anaesthesia when operated on for diseased gall-bladder 
or prostate 


CONCLUSIONS 

Regional anaesthesia, in which should be included spinal anaesthesia, has 
developed into a science and should be treated as such To be successful the 
anaesthetist should have a perfect knowledge of anatomy and surgical technic, 
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and should be familiar with the chemistry, pharmacology and the physiologic 
effects of the drugs he administers He should know how to handle the 
patient before and during the operation and, above all, have mastered the 
general principles of the methods 

The surgeon who operates under regional anaesthesia should be familiar 
with the general principles of the method so as to be able to complete the 
anaesthesia during the operation He should not have recourse to general 
anaesthesia when one or two injections, judiciously made, would render the 
operation painless Such knowledge would also give him a correct idea of 
the extent of the anaesthetic field and m a general way help him to understand 
the after-effects, if any, and the treatment thereof 

The beginner should not be expected to be successful with his first 
attempts , partial failures can be remedied by inhalation narcotics He should 
not abandon the method as being worthless or insufficient He should re- 
member that even experts may fail and should try it again, observing scrupu- 
lously its principles until he succeeds There is no reason why he should 
not succeed when in the hands of others the results have been so satisfactory 
But he can readily understand from the foregoing how necessary it is to have 
an exact knowledge of the technic and attending circumstances of spinal anaes- 
thesia if he wishes successfully to employ such a delicate procedure 

Novocain is the anaesthetic drug of choice m both regional and spinal 
anaesthetic procedures It should be pure, and when injected intraspinally, 
pure and sterile and dissolved in the cerebrospinal fluid of the patient The 
dose of ooi gm of novocain for each fifteen pounds of the body weight 
of the patient, injected very slowly, is safe for any operation below 
the diaphragm 

May I at the end of this paper suggest that every young medical student 
should devote part of his time to studying this method so as to be able to 
apply it later on in his own private practice? And since a knowledge of gen- 
eral surgery is required, he who is anxious to make it a specialty should have 
a post-graduate course m that subject 



THE MALIGNANT DEGENERATION OF BENIGN TUMORS 
OF THE THYROID GLAND* 

By John Speese, M D 

AND 

Henry P Brown, Jr , M D 
of Philadelphia. 

It is admitted generally that cancer of the thyroid gland, as cancer else- 
where, has a tendency to develop in those glands which have been the seat 
of preexisting disease, i e , goitre In order to determine the relative degree 
of malignant degeneration found in the various benign lesions of the thyroid, 
we have examined the material obtained in the Surgical Laboratory with this 
idea in view, attention being directed to the association of cancer with colloid 
goiter, colloid and fcetal adenomata, and papillary cystadenoma 

Although cancer of the thyroid has been regarded as a rather rare affec- 
tion by many writers, this view has not been corroborated by many recent 
contributions to the subject Among the older reports mention may be 
made of the statistics of Limacher 1 in Berne, who found forty-four sarcomas 
and thirty-eight carcinomas in 7641 autopsies, Chiari m Prague, fifty-five 
sarcomas and eleven carcinomas m 7700 post-mortems , giving reason for the 
assumption that malignancy was not only rare but had a tendency to occur 
largely m goitrous regions Balfour, 2 on the other hand, recently records 
103 cases of cancer in 6359 cases of goitre, exclusive of the exophthalmic 
group, a percentage of 1 6 per cent These cases occurring in a distinctly 
goitrous region (Minnesota) are to be contrasted with a decidedly higher 
percentage of 4 6 per cent found in our own cases developing m Pennsylvania, 
where goitre is decidedly uncommon Porter reports a cancer incidence of 
3 64 per cent , but adds that considering the percentage of cures (100) one 
is led to question the diagnosis in some, at least, of his cases 

Although Bloodgood 3 noted a high percentage of malignancy, nine can- 
cers and one sarcoma in 148 thyroid lesions, the association of previous 
goitre was not observed, and there was a history of goitre earlier in life m 
one case only Taking into consideration the slow growth in some cases of 
thyroid cancer, Chambers 14 thinks it probable that m many instances the 
condition is rather one of a continuous slow development of a malignant 
goitre, rather than a malignant one superimposed on a benign growth 

The majority of writers, however, lay much stress upon the etiologic 
significance of benign growths m the development of cancer Balfour 2 states 
that such an association is almost invariable, Delore 4 m 82 per cent of the 
cases, Muller and Speese s , 59 per cent , while Kocher, 6 Langhans, 7 Lucke 8 
and Carrel-Billard 9 all emphasize the common association of benign and 

* Read before the Philadelphia Academy of Surgery, May 2, 1921 
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malignant struma That preexisting goitre is a factor in the development 
of sarcoma is noted in Lartigau’s 10 analysis of fifty-one cases in which there 
was a history of goitre m thirty-five instances 

In many reports m which, the history of benign goitre has not been 
elicited, it is probable that it was not noted because a careful examination 
was not made, or the patient had paid little or no attention to an enlargement 
common and of little significance, particularly in goitrous regions 

While the disease is considered more prevalent in goitrous districts, 
Berry 11 states that even m cases in which there is no history of preexisting 
goiter it will be found often, upon examination after removal, that the 
tumor contains cysts, points of calcification, or some similar evidence of 
former disease 

Ehrhardt 12 believes the inflammation, calcification, cystic formation, 
hemorrhage and necrosis found in old goitres, whether clinically apparent 
or not, tend to act as chronic irritants In such degenerated areas the epi- 
thelium is frequently so atypical that a diagnosis between a benign growth 
and early malignancy is often very difficult, and he further believes that in 
this atypical development lies the relation of previous disease of the thyroid 
to malignancy Other etiologic factors to be considered are previous inflam- 
mation of the gland (de Quervain 13 ), trauma (Cornil), and in two cases 
Kaufmann found cancer to be closely associated with pregnancy 

The material examined comprises 426 lesions of the thyroid gland, in 
which cancer occurred nineteen times and sarcoma three times In addition 
six other cancer cases from outside sources have been studied in the labora- 
tory, making a total of twenty-eight malignant thyroid tumors 

Reviewing the clinical history of these cases, the gross and microscopic ex- 
amination, cancer was found associated with the following diseases Colloid 
adenoma, ten, foetal adenoma, four , papillary cystadenoma, three, colloid goiter, 
four, colloid goitre and sarcoma, one 

In five cases a history of goitre preceding the development of cancer 
could not be elicited and evidence of previous disease could not be found 
in the pathological examination In one of the three sarcomata, a pre- 
existing colloid goiter with marked fibrosis acted as the predisposing factor 
The study shows, therefore, that in twenty-eight cases of malignancy 
(twenty-five carcinoma, three sarcoma) a preexisting goitre was present m 
twenty-two instances, a percentage of 78 5 per cent In two cases only were 
secondary operations performed We were unable to ascertain the nature 
of the tissue removed, as both were done m hospitals some distance away 
From the history, partial thyroidectomy presumably was performed The 
question naturally arises, in these cases, as to whether a small adenomatous 
nodule being left behind may have been stimulated by the traumatism of the 
operation to undergo malignant degeneration, and such instances naturally 
suggest the thorough exploration of both lobes of the thyroid for such 
adenomatous nodules, and of course, their thorough extirpation 

In the following table is shown the duration of the primary tumor before 
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the appearance of symptoms indicating malignant degeneration The aver- 
age time of twelve and six-tenths years clearly demonstrates that early 
operation for removal of the benign lesion would have prevented the de- 
velopment of cancer in the majority of cases three months, one case, three 
years, one case , six years, two cases , ten years, three cases , thirteen years, 
one case, fifteen years, six cases, eighteen years, one case, twenty years, 
one case 

Further study of the cases shows that symptoms indicating toxic mani- 
festations were present m five These symptoms, m one instance only, were 
of a severe nature, the majority of the patients complaining of tremor, 
tachycardia and loss of weight 

Change in the physical characteristics of the primary benign goitre was 
the chief symptom, fourteen of the patients stating that enlargement and 
increase in consistency of the growth were the first symptoms noted Pam 
of a neuralgic and radiating type was first noted m five instances , dyspnoea 
in five, dysphagia m two, hoarseness and cough m one each 

The diagnosis of thyroid cancer m the early stages is difficult or impos- 
sible, the majority of our cases were only discovered after operation or m 
the course of the pathologic examination of the specimen This corresponds 
to Balfour’s experience, in which 18 per cent of the cases only were positively 
diagnosed clinically as cancer, and m 46 per cent the condition was not even 
suspected or was only discovered after operation 

The number of cures would naturally be greatest in the cases discovered 
after operation, and the eight cases of which we have record of no recur- 
rence are all m this class, and represent, of course, malignancy m an early 
stage, and therefore a curable one The percentage of cures in this group 
is fairly high and the fact that there has been no recurrence in a large per- 
centage of the cases in various clinics, indicates that complete extirpation of 
the thyroid is not necessary when malignancy is found in an adenomatous 
nodule, providing there has been no extension beyond the capsule of the gland 
In Balfour’s statistics the operative mortality was 6 per cent , 47 6 per 
cent died within a short time of recurrence, 11 per cent have recurred, 35 per 
cent have had no recurrence, many of these being of short duration The 
operative mortality and permanent results have been much improved since 
1897, when Carrel-Billard quotes m no observations an operative mortality 
of 53 6 per cent (13 6 per cent immediate, 40 per cent within a few days), 
and xo per cent of cures 

In discussing the etiology of the adenocarcinomata, Kocher 6 states that 
the tumor begins in a circumscribed area, pushing the healthy gland to one 
side Whether this area is the starting point of the cancer, or whether its 
origin is to be sought in the growth of embryonal cells or in small nodules of 
degenerated adenomatous tissue, is difficult to determine clinically The 
cancer rarely involves the entire gland, usually one lobe only, and the isthmus 
in very exceptional cases The growth may develop m accessory thyroid 
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tissue and the mam gland remain free Langhans believes that the growth 
originates m foetal cells, which, remaining latent for many years, under some 
form of irritation take on active growth and develop The factors which 
are active in the production of simple goitre may be the ones which call forth 
the active and later malignant degeneration of these embryonal cells, which 
have a greater tendency to grow in parts already the seat of patho- 
logical changes 

■Tt is significant that Balfour mentions seven cases m which malignancy 
occurred in an enlarged thyroid that had been treated previously by injections 
of various irritants and by the application of absorbents, convincing examples 
of the fact that chronic irritation is the chief factor in inducing malignant 
changes and should serve as an argument against dangerous methods 
of treatment 

The study of hyperplasia and carcinoma of the thyroid m the salmonoid 
fishes by Gaylord , 15 on account of the great similarity in the changes in the 
organ of the fish to those occurring in mammals, seems likely to throw 
important light upon the origin of certain structures which have been the 
subject of extensive study in the thyroid of mammals 

According to Michaud, adenomatous tumors are formed by proliferation 
of the normal structures of the thyroid The description given for the de- 
velopment of such adenomata m the mammalian thyroid is exactly like the 
beginning changes leading to carcinoma of the thyroid m fishes, and it is 
evident from this study that the changes in the thyroid are brought about 
by the action of some agent working focally upon the epithelium of normal 
vesicles, and thus we can clearly exclude all possibility of embryonic rests 
playing a part in the genesis of circumscribed adenomata or cancer 

Endemic goiter and carcinoma of the thyroid in the Salmonidae are to be 
regarded as one and the same thing Viewed in the light of modem cancer 
research, it appears to Gaylord that the term carcinoma is in every respect 
the most suitable The first positive results obtained in dogs and rats must 
for the present be classed as diffused parenchymatous struma. Adenomata 
have been produced in rats, and, as it is well known that such adenomata 
of the thyroid develop m what is called cancer of the thyroid, it appears 
quite possible that further experiments may show that in mammals experi- 
mental parenchymatous and nodular struma are but the early stages of the 
process which is called cancer of the thyroid 

Cancer of the thyroid may manifest itself as a primary tumor by changes 
m the physical characteristics of an old goitre, or by symptoms due to in- 
volvement of adjacent structures, t e , oesophagus, trachea, etc In rare 
instances, according to Carrel-Billard, initial symptoms of altered thyroid 
function precede local manifestations by several weeks or months 

As a rule rapid increase m size of a goitre previously quiescent is the 
first and most common symptom of malignancy 

The growth becomes irregular and there is a decided increase in its 
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consistency These symptoms are regarded as so important by Bloodgood s 
that he urges immediate operation m every asymmetrical enlargement of the ' 
thyroid m individuals over thirty years of age, for only by following this 
rule will surgeons eradicate malignant tumors before they have produced 
inoperable metastases 

Carrel-Billard described three types of thyroid enlargement due to can- 
cer The acute variety, m which sudden increase m size is followed by rapid 
invasion of the surrounding parts, is usually fatal within a few weeks The 
cases occur in comparatively young people and there may be no history of 
preexisting tumor 

Cancer in a non-goitrous thyroid is very rare The patient usually dis- 
covers a small movable tumor, which may appear in any part of the gland 
The growth, at first slow, with no alarming symptoms, suddenly becomes 
active, infiltrating the thyroid and surrounding parts, with the characteristic 
symptoms of malignancy The acute enlargement m young people, at a 
time when physiologic activity of the gland subjects it to sudden changes, 
is not so serious as m the old Enlargements, therefore, in those over thirty 
or forty should be regarded as a suspicious symptom Unfortunately the 
appearance of a nodule is not always demonstrable, and the cancer may be 
represented by a small growth embedded m and surrounded by normal thyroid 
tissue, there being no appreciable increase m size of the gland This type 
called the “ latent form ” is very insidious in its course, and there is nothing 
to show that the thyroid has undergone malignant degeneration until visceral 
or osseous metastases appear In some instances the development of the 
cancer is preceded by severe neuralgic pams, which radiate to the head, neck, 
or arms, and aid is sought for the neuralgia or hoarseness without a tumor 
having been noted by the patient 

In the more common instances in which cancer develops m thyroids 
the seat of goitre, a subacute course is followed The period between the 
pnmary enlargement of the goitre and before extracapsular extension of the 
cancer, the period when operation should be performed because metastasis or 
infiltration has not occurred, is difficult to estimate In, Carrel-Billard’s cases 
from two to six months elapsed from the initial enlargement until surgical 
aid was sought, and Kocher states that, as a rule, within three to nine months 
malignant tumors extend beyond the thyroid capsule 

Either before or after the appearance of a malignant tumor, the patient 
may complain of symptoms analogous to those of toxic goitre In numerous 
cases, tachycardia, tremor, palpitation and certain metabolic disorders may be 
present without a definite tumor, this may appear later and take on the 
definite changes of malignancy The development of cancer, according to 
Carrel-Billard, alters the thyroid secretion, so that increase or decrease of 
thyroid function may appear under variable conditions The intoxication of 
cancer manifests itself m different ways and vanes an its nature and intensity 
From mildly toxic symptoms, various grades are met with up to acute intoxi- 
cation with fatal cachexia developing within a few weeks or months 
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In Carrel-Billard's series of eighty-three cases, twenty-six patients gave 
a more or less clear picture of toxic manifestations , the same symptoms were 
noted five times m our cases The reaction of the organism to the toxaemia 
of thyroid cancer is classed under three heads (i) Hyperaemia, (2) Symp- 
toms of Basedow’s Disease, (3) Disturbance in Nutrition 

1 A rise in temperature 38-38 5 0 to 39 0 C may precede the appearance 
of the tumor The patient becomes cachectic, and only after the lapse of 
some weeks is the cause (cancer) demonstrable Fever, more constantly 
found in sarcoma than in carcinoma, is regarded as a symptom of altered 
thyroid function 

2 Symptoms of exophthalmic goitre, not always characteristic, have been 
discussed above 

3 Disturbances in nutrition are manifested at first by loss in weight, 
a definite cause of which is not always apparent Urinary disturbances, in- 
crease or decrease, are frequently encountered 

Sarcoma likewise may produce toxic symptoms as was noted by Tillaux, 16 
in which typical symptoms of exophthalmic goitre, except tachycardia, were 
noted Following extirpation of the sarcoma, the toxic symptoms disap- 
peared , the patient died later of lung metastasis 

While hypersecretion of the thyroid is thus seen to be fairly common in 
cancer, the absence or lack of secretion is exceedingly rare, for there is 
usually sufficient normal thyroid tissue to carry on the function of the gland 
It should be pointed out that whereas the development of cancer may be 
attended by alteration of thyroid secretion and the production of toxaemia, 
so far as we have been able to ascertain, a true exophthalmic goitre has never 
been known to undergo carcinomatous degeneration 

CONCLUSIONS 

1 Benign tumors of the thyroid gland preceded the development of 
malignancy in practically all cases 

2 Cancer is found more frequently associated with colloid and foetal 
adenomata, and is relatively uncommon in simple colloid goiter 

3 Thorough exploration of both lobes of the thyroid is indicated to 
prevent leaving behind a small adenomatous nodule from which malignancy 
may develop at a later date 

4 When cancer is present clinically and diagnosis easy operative meas- 
ures offer but little hope The majority of cases are discovered in the 
course of operation or m pathologic examination The greater number of 
such cases are cured by operation (70 per cent ) 

5 Early operation in all goitres is indicated to prevent malignant de- 
generation, which on an average in our cases has occurred twelve and six- 
tenths years after the appearance of the benign goitre 

6 Toxic symptoms occasionally occur in cancer, may precede the appear- 
ance of the malignant tumor and obscure the diagnosis 
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7 Enlargement of a preexisting goitre and increase in its consistency 
are the first symptoms of carcinomatous degeneration of a benign struma 
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TRAUMATIC CHYLOTHORAX* 

By Stephen H Watts, M D 
of University, Virginia 

PROFESSOR OF SURGERY IN THE UNIVERSITY OF VIRGINIA ' 

I teel justified an presenting this case not only because of its extreme 
rarity but because I believe my experience may prove of value to others 
Case Report — R A , white male, aged thirty-five years, entered the University 
of Virginia Hospital January 4, 1919 

Family History — Unimportant Previous History — Unimportant Present Ill- 
ness — He was admitted to the Western State Hospital for the Insane on Decem- 
ber 20, 1918 The next morning at breakfast he secreted a dull case knife and was 
found half an hour later with his throat cut He had shoved the knife into the 
suprasternal notch as far as he could, moved it crosswise and up and down, said 
he put it in three different times When Doctor Dejarnettc, to whom I am 
indebted for this history, reached him he was lying on the bed with blood running 
from the wound and into the lungs, the trachea apparently being cut His head 
was lowered and the blood soon began to run out of his lungs This helped his 
breathing very much and the bleeding soon ceased He was given a cup of 
water, which he drank with comfort, and the oesophagus was thought to be unin- 
jured He was given a diet of milk and eggs and was thought to be doing 
nicely until December 23rd, when he began to strain and cough and tried to 
vomit, expelling a good deal of "milk” (chyle) from the wound in his neck. 

On December 28th, the left pleural cavity was aspirated at the angle of the 
scapula and three quarts of u milk and eggs ” removed The fluid had no bad 
odor and was not curdled at all Before aspiration the slightest movement would 
exhaust him and he could scarcely breathe, panting like a dog in the summer 
time Two days later the right pleural cavity was aspirated and thirty ounces 
of fluid, similar to that described above, was removed It was thought that lus 
oesophagus had been cut and that his diet of milk and eggs had been running 
into the pleural cavities instead of into his stomach An X-ray examination was 
made of the oesophagus, after inserting a tube filled with barium sulphate, and the 
tube seemed to enter the stomach, but in spite of this it was decided not to feed 
him for three days hoping the wound in the oesophagus might heal He was 
given saline and nutrient enemata and allowed to wash his mouth frequent!} with 
water, but was not permitted to swallow an} thing for three days At the end 
of that time it was noticed that his left pleural cavity had filled up again and 
it was found that he had been drinking water He admitted that he had drunk 
three pints, but he was aspirated on January 2, 1919, and one gallon withdrawn 
This fluid was highly tinged with milk, probabl} from the residue left after 
former aspirations There was no further effusion in the right pleura after 
the first tapping On January 4, 1919, the left pleural cavity was again aspirated, 
removing five pints of “milk and eggs”, which was thought to ha\e been put 
in the stomach through the tube This improved his breathing but he complained 
considerably of hunger and thirst He was brought to the University of Virginia 
Hospital the same day, t c fourteen da>s after the injurv, and the following note v as 
made Patient is a large man and sa}s that before injur} he weighed 170 lbs, 
but he has evidently lost a great deal of weight and apparent!} now weighs not over 

* Read before the Virginia Chapter of the American College of Surgeons, Richmond, 
Va, April 15, 1921 
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num between the aorta and the vena azygos major As it ascends it lies on 
the bodies of the seven lower thoracic vertebrae with the pericardium, oesopha- 
gus, and the arch of the aorta m front. At the level of the fifth thoracic 
vertebra it inclines toward the left side, ascends behind the arch of the aorta 
on the left of the oesophagus, and behind the first portion of the subclavian 
artery At the level of the seventh cervical vertebra it turns outward and 
then downward over the left pleura, subclavian artery and scalenus anticus, 
and empties into the venous system at the junction of the left internal jugular 
and subclavian veins ” Although it has been proved anatomically in only a 
few instances, it is thought by many that the thoracic duct may anastomose 
with the right lymphatic duct and the azygos veins This seems to be borne 
out by clinical experience, namely the absence of ill effect when the duct is 
ligated during operations in the neck, and Warschauer 8 has even suggested 
the advisability of intentional ligation of the duct m all operations m the neck 
in which it might be endangered It seems to me that the absence of chylo- 
thorax following ligation of the duct m the neck and its occurrence m certain 
pathological lesions of the duct might be explained on the ground that in the 
latter conditions the collaterals are often involved 

Injuries of the thoracic duct m the neck occurring during operations m 
this region have been thoroughly discussed m recent years by Zesas 9 and 
by Harnson 8 

In 1908, F A Baldwin 1 collected forty-seven cases of true chylothorax 
of which thirty-one were males and ten females and whose ages varied from 
two to sixty years The etiology of these cases was given as follows Trau- 
matic, sixteen , pressure upon the duct by new growths or tuberculous lymph- 
nodes, nine, secondary growths in duct, nine, thrombosis of left subclavian 
vein, four, proliferating lymphangitis, two, aneurismal dilatation of duct, 
two, thrombosis of duct, one, result of removal of carcinomatous glands of 
neck, one, obstruction of radicles of duct from inflammatory thickening of 
mesentery, one, mitral disease, one, filanasis, one Of this series 34 per 
cent were traumatic in origin 

In 1912, Zesas 10 collected twenty-four cases of non-operative injury of 
the thoracic duct, including wounds of the duct in the neck The injuries 
of the duct were thus produced Four times by gunshot, twice by a cut or 
stab, six times by fracture of ribs or collar-bone, once by vertebral fracture, 
three times by fracture of the nbs and vertebras, seven times by “coutre- 
coup ” In seventeen of these cases chylothorax was present, in one chylo- 
ascites The chylothorax was on the right side in ten cases, on the left side 
in four cases and bilateral in three cases 

The more frequent occurrence of chylothorax on the right side is quite 
natural considering the anatomical relations of the duct and the right pleura, 
the right pleura is closely approximated to the duct and forces which affect 
the duct are apt to injure both structures at the same time Some authors, 
notably Hammesfahr, think that as a result of the negative pressure in the 
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chest chyle can escape into the pleura from the mediastinum through the 
normal intercellular spaces between the endothelial cells It seems to me 
that this is the only way in which the presence of chyle in the right pleural 
cavity can be explained m my case as there was no injury of the right pleura 

Most cases of traumatic chylothorax are due to violent, blunt force (blow s 
and crushes) exerted upon the chest and back, and many of the cases are 
associated with fracture of the nbs or vertebral. In some cases, however, 
there is no evidence of bony injury and the rupture of the duct is probably 
due to alterations in the intrathoracic pressure or to overstretching of the 
duct, the state of fulness of the duct possibly being of etiological importance 

Giylothorax due to stabs and gunshot wounds is extremely rare This 
is to be expected considering the relations of the thoracic duct to the great 
vessels and heart, such an injury of the duct is very apt to be associated with 
a fatal wound of these structures I can find on record only one case, 
besides my own, of chlothorax due to stab Zesas has recorded two cases 
of chylothorax due to gunshot wounds and I have found two other cases 
which occurred during the recent war and were reported by Elliott and 
Henry 2 These two cases occurred m the same base hospital m one month, 
but were the only ones m 600 samples of hsemothorax fluid examined by the 
authors and this laboratory figure covered far more than 1000 chest wounds 
In both cases the missile passed obliquely across the apex of the thorax behind 
and under the left subclavian artery 

The clinical manifestations of chylothorax are those of a simple pleural 
effusion Diagnosis made by aspiration and then the fluid may be mistaken 
for pus A careful microscopic and chemical examination of the fluid will 
decide There are seldom any subjective symptoms in non-traumalic cases 
except dyspnoea and weakness Elliott and Henry think the following 
points may help m the differentiation of chylothorax and luemothorax due 
to w f ar w'ounds In the former the effusion is more apt to be on the left side 
and continues to increase steadily and rapidly on the third and fourth days, 
causing progressive cardiac and respiratory embarrassment Such an in- 
crease is rarely seen with an ordinary sterile haemothorax where the bleeding 
is either fatal or ceases within the first twenty-four hours It may, however, 
occur as the result of infection of a hiemothorax A chylous effusion, even 
if infected, will not be accompanied by high fever because the patient’s nutri- 
tion is profoundly impaired 

The prognosis of traumatic chylothorax is very grave and in the cases 
collected by Zesas the mortality was slightly o\ cr 50 per cent Death is usually 
due to exhaustion from the loss of chyle Hahn’s case, in which twenty - 
nine litres of chy le were aspirated m the course of tw enty-six day s, died, but 
the case of Dietze, m which twenty-seven litres were removed m forty -two 
days, recovered 

As regards treatment it may be said that radical surgery , 1 c , attempts to 
find and close the opening m the duct, is hardly practical Aspiration should 
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only be done when the pressure symptoms are very marked as the relief of 
pressure may increase the leakage from the duct Thoracotomy is not recom- 
mended, though in the case of Helfench the leakage of chyle ceased after the 
thoracotomy, whereas it had not done so following previous aspirations Some 
have suggested cutting down the fats and increasing the sugar m the diet to 
diminish the flow of chyle Hall and Morgan 4 claim that all that the injured 
duct needs for recovery is rest, which is secured by exclusive rectal feeding, 
the food thus given being absorbed by the colonic lymphatics, which pour their 
contents into the general superficial and peripheral lymph channels instead of 
the lacteal system I hardly think that experience will bear this out In our 
case we intended to inject the aspirated fluid into a vein but the idea was 
abandoned when the fluid was found to be infected 
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AN ANOMALOUS PORTAL VEIN WITH ITS SURGICAL DANGERS 

By Harry 0 Knight, M D 

OF GALVESTON*, TEXAS 

ASSOCIATED PROFESSOR OF ANATOMY, MEDICAL DEPARTMENT, UNIVERSITY OF TEXAS 

Anomalous vessels are not uncommon but the vem herein described I 
think to be of such exceptional rarity as to warrant reporting The con- 
dition recorded m this short communication was discovered in the body of 
a male dissecting-room subject, aged sixty, in the Laboratory of the Ana- 
tomical Department of the University of Texas It has proven to be a 
remarkably interesting case of anomalous portal vein A search through the 
files of the British Journal of Anatomy and Physiology and of the American 



Fig i — Drawing of case described from tracing made on glass. 

Journal of Anatomy for the last five years did not reveal notice of an abnor- 
mal vessel like the present specimen This anomaly is of special interest to 
surgeons because of its unusual and exposed position in connection with 
operations upon the common bile-duct 

The abnormality is formed as follows (Fig i) A number of tributaries 
issue from the hilum of the spleen which unite to form the splenic \em 
The vessel then runs from the left toward the right, passing obhquel} pos- 
terior to the middle portion of the body of the pancreas It emerges from 
underneath the body of the pancreas just below the neck of the organ, 
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continuing along the summit of the duodeno-jejunal flexure A little beyond 
the point immediately anterior to the head of the pancreas it is joined by 
two rather large veins coming upward from below m the root of the mesen- 
tery of the small intestine These two veins, which represent the superior 
mesenteric vein, pass upward anterior to the horizontal portion of the 
duodenum and are returning the blood from the small intestines, receiving 
all the tributaries from this portion of the gut which correspond to the rami 
mtestinales of the superior mesenteric artery The portal vein formed m 
this manner anterior to the head of the pancreas then courses upward anterior 
to the upper flexure of the duodenum At the upper border of the duode- 
num the vessel enters the right free border of the gastro-hepatic omentum 
(lesser omentum) and passes thence to the right extremity of the porta 
hepatic antero-lateral to the common bile-duct, and the hepatic artery It 
will thus be seen that the vein lies m front of the duodenum, common bile- 
duct, and hepatic artery instead of behind them, as is usual, and that m opera- 
tions upon the common bile-duct or glands m this region the danger to this 
great vein m very serious, especially as the anomaly is so unexpected 

The explanation of the anomaly in the position of this vessel must be 
preceded by an account of the development of the portal vein It will be 
remembered that this vessel is formed out of the proximal portions of the 
two vitelline veins of the embryo which empty into the sinus venosus (Fig 2) 
These two vessels begin by the union of radicles m the wall of the yolk-sac 
In Fig 2 the left vitelline vein is shown arising m this way The vessel 
next courses in the dorsal mesentery of the fore-gut and entering the ventral 
mesentery it passes into the sinus venosus It is also shown in this figure 
that in the dorsal mesentery the tributaries of the portal vein, the splenic 
which drains the fore-gut, the superior mesenteric which drains the mid-gut, 
and the inferior mesenteric which drains the hind-gut are developed in this 
situation as tributaries of the vitelline veins In order to understand the 
changes taking place which lead to the formation of the normal portal vein, 
it must be kept in mind that the duodenum forms at first a free loop the right 
lateral surface of which later becomes attached to the posterior surface of 
the abdominal wall by a process of physiological inflammation This loop is 
situated between the two vitelline veins (Fig 3) The two vitelline veins 
have become united by three cross anastomoses with each other m such a 
manner that there is formed about the gut a cephalic and a caudal venous 
ring These connections have the following positions one transverse con- 
nection (a) in the liver, a middle one ( b ) behind the duodenum, and the 
third (c) caudal to the duodenum 

The development of the normal portal vein from the sides of these two 
venous loops with their cross anastomoses takes place in this manner the 
portal sinus, which occupies the transverse fissure of the liver, is formed out 
of the cranial transverse anastomosis (a) , the part of the vein in the right 
free margin of the gastro-hepatic omentum (lesser omentum) and behind the 
first portion of the duodenum is formed from the right side of the cephalic 
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ANOMALOUS PORTAL VEIN 


loop (right vitelline vein), while the left limb of this loop atrophies and dis- 
appears, the middle anastomosis (b) represents the commencement of the 
portal vein immediately posterior to the neck of the pancreas, finally, the 
left limb of the caudal loop persists as the terminal part of the superior 
mesenteric vein, which lies anterior to the horizontal portion of the duode- 
num, and the right limb of this loop disappears 

In our specimen the right limb of the cephalic venous loop which sur- 
rounds the first portion of the duodenum degenerated, contrary to the rule, 
while the left limb persisted, with the result that the vein m this part of its 
course is lying directly anterior to this stage of the doudenum 



MALIGNANT NEOPLASIA IN THE GALL-BLADDER 


By James A H Magotjn, Jr,MD 

AND 

Kinsley Renshaw, M D 

FELLOWS IN SURGERY, THE MaYO FOUNDATION 

of Rochester, Minn 

Notwithstanding the fact that malignant conditions of the gall-bladder 
have been well described in the literature, our recent observations with a large 
senes of cases differing somewhat from those m the literature seem to justify 
a review of the subject 


a review of the literature 

Three cases of cancer of the gall-bladder were reported before 1800, 
two by de Stoll in 1777 and one by Halle in 1786 Baillie reported a case 
m 1794, but the diagnosis was questioned because the lesion resembled tuber- 
culosis From 1800 to 1850 seven cases were reported Durand-Fardel, 
in 1840, were the first fully to describe the condition In the latter half 
of the nineteenth century many contributions to the subject were made by 
English, French, German, and American writers, among the most important 
of which may be mentioned those of Rollestone, Villard, Courvoisier, Zenker, 
Futterer, Musser, Ames, and Smithies, representing the medical aspect of the 
subject, and of those of Mayo-Robson, Movnihan, Quenu, Kehr, Erdman, 
Deaver, and W J Mayo from the surgical and prognostic aspects 

Fawcett and Rippmann, in 592 necropsies in cases of gall-stone, found 
malignant conditions of the gall-bladder in forty-eight cases Dr W J 
Mayo has stated that cancer occurred m eighty-five of 3908 operations on 
the gall-bladder and biliary passages in the Mayo Clinic Erdman found 
the incidence of cancer in this organ to be 6 7 per cent in 224 cases of 
cholecystitis m which he operated from 1917 to 1919 Deaver found 1 6 per 
cent malignancy m 1000 operations for gall-stones, and Smithies has reported 
2 3 per cent malignancies in 1000 operations on the gall-bladder 

PATHOLOGY 

Ziegler believes that carcinoma of the gall-bladder is of the cylindrical 
epitheliomatous type which takes the form of a papillary or fungous tumor, 
or of a cancerous ulcer MacCallum believes that the malignancy takes 
the form of adenocarcinoma or epithelioma Rollestone has found the con- 
dition to consist chiefly of carcinoma, which may be of the columnar or 
spheroidal-cell variety and the cells may undergo colloid degeneration The 
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tumor may be papillomatous or imasive Through metaplasia a squamous- 
cell carcinoma maj occur He cites references to twenty -two cases of the 
squamous-cell t}pe Primary sarcoma is considered exceedingly rare 
Rollestonc cites only fourteen refeienccs to this type of growth It is 
believed that the growth originates in the glands in the wall of the gall- 
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bladdei or m its mucous membrane MacCarty and Rollestonc ncliue tint 
both caictnoma and epithelioma arise horn the mucous membrane winch 
lines tlte gall-bladder 

Rollestonc states It may be concluded that carcinoma wlruoer its 
form atiscs ftom the mucous membrane as a whole and no -cumur that 
eithet tonu of carcinoma arises exclusnch from the surface epithelium o: 
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Fig 2 (47799) — Carcinoma shown in Figure i xso 



Fig 3 — (47799) — Carcinoma shown in Figure 1 ^500 
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Pig 4 (233246) — Papillary carcinoma of the gall-bladder 
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Fig 6 (197895) —Colloid carcinoma of the gall bladder 



Fig 7 (197895) — Carcinoma shown m Figure 6 ^50 
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the gall-bladder or from the epithelium lining the glands is justified 
The growth is found most commonly in the fundus, although it may occur 
in the neck of the organ, or be diffuse m form ” Futterer classifies his cases 
as follows Seventeen m the fundus, thirteen in the neck, eight m the an- 
terior wall, and seven in the posterior wall 

ETIOLOGY 

Malignancy of the gall-bladder is shrouded m the same cloak of mystery 
as is cancer in general Many writers believe that the chief causal factor is 
the local nutation of gall-stones, which are present m a large percentage 
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of the repoited cases Mussei found stones in primary malignant disease of 
this organ m 69 per cent of cases, Futterer in 70 per cent, Winton m 81 
per cent, Zenker in 85 per cent, Courvoisier in 91 per cent, Siegeit m 
95 per cent , Janowski in 100 per cent , and Deavei m 89 per cent Beadles 
found sixty-four cases of secondary malignancy, with stones m two instances 
Siegert found stones in 15 per cent of secondary malignancy Whether 
the stones are the cause or the result of the growth has been widely discussed 
Lutton, Lancereaux, Lang-Heinrich, and Forster favored the view that the 
growth precedes the stones It was suggested that the neoplastic condi- 
tion causes stagnation and mspissation of the bile with a resultant formation 
of stones It is now generally conceded that the stones precede the growth 
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Various English writers claim heredity as a factor in from n to 17 pei cent 
Schueppel denies this In Smithies’ series a history of heredity was found 
only once 


AGE AND SEX INCIDENCE 

Cancer of the gall-bladder shows a predilection for females , Zenker found 
72 9 per cent in women , Naunyn 83 per cent , Musser seventy-five females 
to twenty-three males Smithies, on the other hand, reported sixteen males 
to seven females The condition is usually observed between the ages of fifty 
and seventy Sherrill gives the average age as fifty-four and five-tenths 
years, Smithies as fifty-nine years, and in Musser’s cases the ages were 
as follows 


Years 
1 - 10 
11-20 
21-30 
31-40 
41-50 
51-60 
61 - 70 
71-80 
81 -90 


Patients 

1 

0 

1 

9 

19 

29 

19 

14 


Ames reported the case of a boy aged four 

The clinical picture m our cases does not differ from that described in 
the literature Lancereaux divided malignancy of the gall-bladder into a 
biliary form characterized by belching, abdominal cramps, dyspepsia, jaun- 
dice, abdominal mass, and f ei er, and an hepatic form with an insidious onset, 
short duration, vague abdominal pains, weakness, diarrhoea or constipation, 
rapid enlargement of the liver, and occasional slight jaundice Guyot 
added three other groups, chiefly dependent on the symptoms produced by 
adhesions of the malignant gall-bladder to other organs , pseudopyloric symp- 
toms, intestinal symptoms, or symptoms due to perforative peritonitis. Rolle- 
stone divides the cases into those m which the symptoms are associated with 
preexisting cholelithiasis, those in which the symptoms are due to the local 
effects of the disease, and those m which they are due to invasions of the 
adjacent parts by the growth and to metastasis in the liver, peritoneum, or 
elsewhere W J Mayo mentions the following diagnostic clinical points 
in connection with the diagnosis A hard tumor m the region of the gall- 
bladder, absence of rigidity unless the peritoneum is involved, progressive 
loss of flesh and cachexia, a nodular tumor if the liver is involved, and 
jaundice if the ducts are involved 
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SURGICAL TREATMENT 

Bardenheuer was probably the first to extirpate the gall-bladder for 
cancer Hochenegg next performed the operation, his patient had not had 
a relapse at the end of eight months When the tumor is confined to the 
gall-bladder cholecystectomy is generally conceded to be the operation of 
choice In some cases a portion of the liver may be removed, as was first 
advised by Mayo-Robson, although when it is necessary to remove a large 
portion, poor results may be expected Cotte speaks of palliative and radi- 



Fig ii (35874) — Diffuse carcinoma of the gall bladder with adjacent 
liver tissue 


cal operations, that is, cholecystostomy, which should be reserved for the 
badly infected cases, or for those in which there is consideiable retention in 
the gall-bladder, and cholecystectomy with the removal of the neighboring 
lymphatic glands and the excision of adjacent liver tissue The results of 
surgical treatment of malignancy of the gall-bladder as gleaned from the 
literature are far from satisfactory W J Mayo, in 1910, reported five 
patients alive after two years In these a preoperative diagnosis of malig- 
nancy was not made One patient whose diagnosis was made preoperatively 
lived more than one year Smithies reported the cases of two patients who 
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have remained well more than four years , all the other patients m his series 
died within eight months Quenu, m ninety-three collected cases, reported 
results as follows Death in less than three months, seventeen, death between 
three and four months, seven , death between four and six months, six , death 
between six and eight months, eight , death between eight and twelve months, 
one, death at the end of one year, three 

Friedham reported a patient alive and without relapse after four and 



Fig 12 (314451) — Diffuse carcinoma of the gall-bladder 


one-half years, Worner, after three years, Kortze, after two years and 
two months, Mayo-Robson, after two years, Friedham, after three years, 
but dead after four years, Hochenegg, dead after three ) ears and Patel, 
dead after two and one-half years Quenu gives the immediate mortality as 
being due to hemorrhage, syncope, septicaemia, peritonitis, and shock 

From January, 1907, to January, 1921, 7878 operations ueie pei formed 
for gall-stones at the Mayo Clinic Within this period primar} malignancy 
of the gall-bladder (confirmed by pathologic examination) occurred in eighty- 
four cases (carcinoma eighty-tvo cases, epithelioma one, and lymphosarcoma 
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one) The carcinomas were divided into the adenomatous and the colloid 
types, the adenomatous type being much more frequent and taking the form 
of papillary or ulcerative growths, with a general thickening of the walls 
Thirty-four gall-bladder specimens were available In twenty-three the 
condition was a diffuse form of carcinoma with a general thickening of the 
walls of the gall-bladder The fundus was no more frequently involved than 
the pelvis In four the cancer was of the fundus, in three the condition was 
the flat ulcerative type, and one was of the papillary type There was one 
papilloma of the middle portion, one of the pelvis, and three flat ulcerative 










Tig 13 (314451) — -Carcinoma shown m Figure 12 X50 


I 


giowths at the neck of the organ The epithelioma was situated at the 
fundus , the lymphosarcoma involved both the fundus and the pelvis 

In the senes of eighty-four cases there were thirty-eight cholecystectomies 
and forty-six explorations Stones were found in thirty-seven of the thirty- 
eight cholecystectomies Stones were definitely present in thirty-three cases 
in which explorations were performed, they were undetermined in twelve 
and absent in one The epithelioma was unaccompanied by stones, while 
the lymphosarcoma was associated with them In a number of instances the 
growth was situated so that there could be no interference with bile drainage, 
thus probably disproving in these cases the hypothesis that the neoplastic 
obstruction produced the stones 
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In only nine cases was there a history of hereditary or family cancer 
Sixty-eight of the patients were females , sixteen were males The ages were 
as follows 


Years 

Patiei 

I - IO 

0 

11-20 

0 

21-30 

2 

31-40 

2 

4^ 

m 

1 

Or 

O 

12 

51-60 

37 

61 -70 

27 

71-80 

3 


SYM PTO M ATOLOGY 

The average duration of symptoms was from ten to thirty years, the 
longest duration was more than forty years One patient had felt perfectly 
well until one month before operation , an inoperable carcinoma was found 

The average loss of weight was fifteen pounds One patient had lost 
fifty pounds , another had gained m weight 

Sixty patients gave a definite history of gall-stone colic Thirty-two 
complained of a dull pain either with or without colic The pain was situated 
m the epigastrium in forty-three cases , m the right hypochondrium in forty- 
four, m the upper left abdomen m six, and m the lower abdomen, back or 
piecordial region each m one The pain radiated to the back in thirty-eight 
cases, to the right shoulder m eleven, to the left shoulder in four, and to 
the right iliac fossa m two Eusterman has called attention to the frequency 
of pam m the back m cases of malignancy of the gall-bladder Thirty 
patients had pam so severe as to require morphia for relief One patient 
was given chloroform 

Forty patients had varying degrees of jaundice Forty-seven had vom- 
ited and fifty had been nauseated , forty-three had been constipated, and one 
had had diarrhoea 

Twenty-three patients gave a history of fever 

Forty-nine patients complained of tenderness on palpation, m forty the 
tenderness was m the right hypochondrium, m nine in the epigastrium A 
mass was palpated m thirty-seven , m thirty-two m the right upper abdomen , 
m three m the epigastrium , m one in the middle abdomen, and in one m the 
lower abdomen The liver was definitely palpable in seven patients , one only 
had physical signs of ascites 

Test meals were given to thirty-three patients and achlorhydria was found 
m one, subacidity m nineteen, normal acidity m twelve, and hyperacidity 
m one 
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Fig is (27259) — Innocent gall stones 
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Frc 16 (163101) — Epithelioma of the gall-bladder 



Fig 17 (163101) — Epithelioma shown in Figure 16 n 50 
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DIAGNOSIS 

It is extremely difficult to diagnose malignant conditions of the gall- 
bladder early enough to obtain favorable results from surgical treatment 
Usually the chief symptoms are those of gall-stones, and there does not seem 
to be any additional chain of symptoms whereby the onset of malignancy can 
be foretold Rapid loss of weight and strength, pain referred to the bach, 
and a mass with or without jaundice, indicate advanced malignancy in some 
cases Malignancy in the bile ducts or in the pancreas can scarcely be 
differentiated Severe cholangitis with or without stones in which theie is 



Fig i 8 (163101) — Epithelioma shown in Fipure 16 xiooo 

a rapid loss of weight may be confused with neoplasia Empyema of the 
gall-bladder may simulate malignancy 

In the thirty-eight cases of cholecystectomy a diagnosis of gall-bladder 
disease with or without stones was made in twenty-five, in five a questionable 
diagnosis of cancer of the gall-bladder was mentioned, while in one, cancer 
of the liver was diagnosed 

In the forty-six explorations, gall-bladder disease was diagnosed in twenty- 
two cases, malignancy of the gall-bladder in twelve, and of the liver in three 

TYPE OF OPERATION 

Cholecystectomies were performed in thirty-eight of the eighty- four cases 
In six of these a portion of the liver was also removed, and m one three- 
fourths of the common duct was resected Choledochotomy was performed 
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m five In forty-six cases the condition was considered inoperable from a 
radical point of view A partial cholecystectomy was performed m four, 
cholecystostomy in ten, and choledochotomy, appendectomy and posterior 
gastro-enterostomy each in one case In the cases in which the gall-bladders 
were removed the growth had extended to the liver m nine, to the biliary ducts 
in four, to the pancreas m three, and to the lymph-glands m five Explora- 
tions showed that' the growths had extended to the liver in thirty-seven, to the 
bile ducts in two, to the lymph-glands m thirteen, to the pancreas in three, 
to the stomach in three, to the colon in four, to the duodenum m two, to the 
small intestine in four, to the operative incision in one, to the peritoneum in 
three, to the omentum in two, to the pleura m one (necropsy), to the left lung 
in one (necropsy) , and to the pelvis in one 

PROGNOSIS 

The operative mortality in the series reported was not exceedingly large 
One patient died within the two weeks following cholecystectomy Seven 
died within the two weeks following exploration , a total of eight of eighty- 
four patients 

TABLE I 

RESULTS Or OPERATION 


Exploration 



ClIOLECTSTECTOMY 


Duration 0! Life 

Patients 

Duration of Life 

Patients 



Years 


i week 

5 

I 


x * 

2 weeks 

2 

2 

(Three still alive ) 

5 

3 weeks 

1 

3 


1 

1 to 2 months 

9 

4 


1 

2 to 3 months 

6 

S 


0 

3 to 4 months 

2 

6 


1 

4 to S months 

2 

7 


1 



8 


2 

5 to 6 months 

4 

9 

(One still alive ) 

1 

7 to 8 months 

2 


(Still alive ) 


8 to 9 months 

0 

10 


1 



11 


1 

9 to 10 months 

1 


(Still alive ) 


10 to 11 months 

1 

12 


0 

Alive 11 to 12 months 

2 




Alive 2 years after operation 

1 

Months 



Alive 1 year after operation 

1 

1 


3 



2 


1 



3 


0 



4 


3 



5 


0 



6 


2 



7 


2 


26 

Seven patients could not be traced Twelve patients could not be traced 

* Patient alive one year after operation , not heard from since 
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The cases are divided into three groups 

Gtoup j— Cases in which after symptoms of gall-stone colic for )ears 
there is a sudden change, the patient begins rapidly to lose weight and 
strength, the pain becomes continuous, jaundice, fever, and a tumor may or 
may not be present 



Fig 19(342964) — Lymphosarcoma of the gall bladder with adjacent li\ er tissue 

G)onp s — Cases similar to those in Group 1 with the exception that 
instead of sjmptoms of gall-stone colic there are symptoms of gall-bladder 
dyspepsia 

Gioup 3 — Cases m which there are no symptoms up to one year before 
operation, then a sudden development of symptoms of malignancy, rapid loss 
of weight and strength, cachexia, and tumor Jaundice may or may not 
be present Some of these patients may have pain, either of a dull boring 
character, or that of gall-stone, others may not have pain 
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The forty-six cases m which exploratory operations were performed 
are divided into three groups thirty cases m Group I , five cases m Group 2 , 
and eleven cases in Group 3 


discussion 

Twenty-nine of the thirty-eight patients on whom cholecystectomies were 
performed had had symptoms referable to the gall-bladder for more than one 
year, nine had had symptoms for less than one year 

If the condition is operable cholecystectomy should be performed, chole- 
cjstostomy should only be performed when besides the tumor there is a 
severe infection of the gall-bladder, or as a path for the introduction of radium 
(W J Mayo) 28 Cholecystostomy for stones had been performed else- 
where in five of the eighty-four cases, indicating that malignancy may develop 
in gall-bladders that have been drained 

W J Mayo 26 considers jaundice a contraindication to operation when a 
definite diagnosis of malignancy of the gall-bladder has been made 

Complications may be due to perforation of the gall-bladder, as happened 
in one case in the series, to empyema, or to extension to the neighboring 
viscus by continuity, contiguity, or metastasis 

Seven patients on whom a cholecystectomy had been performed were alive 
six years after operation, a percentage of S 3 cures The diagnoses m these 
cases were gall-stones in three, gall-bladder disease m three, and gastric 
carcinoma m one (in this case adhesions had developed between the gall- 
bladder and the pylorus) The operative procedures were cholecystectomy 
in five, cholecystectomy, excision of adjacent liver tissue, and choledochotomy 
in one, cholecystectomy and gastroenterostomy in one (besides the malig- 
nancy there were gastric and duodenal ulcers) 

conclusions 

1 Malignancy of the gall-bladder is not an uncommon occurrence 

2 Carcinoma is the most common type of neoplasia found, sarcoma is 
exceedingly rare 

3 Gall-stones are complications in a very large number of cases 

4 Heredity seems to have little influence in the development of malig- 
nancy in this organ 

5 Females and males are afflicted in the ratio of about four to one 

6 Seventy-five per cent of cases occur between the ages of fifty 
and seventy 

7 In most cases there has been a history of gall-stones for some time 

8 Early cholecystectomy for stones will either prevent the development 
of malignancy or find the condition in its mcipiency 

9 Late operation is of little value except as a diagnostic procedure 
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PERFORATING GASTRIC AND DUODENAL ULCER* 


By Nathan Winslow, M,D. 
op Baltimore, Md 

Perforating ulcer of the stomach or duodenum is not common, yet it is 
a sufficiently frequent and serious calamity to merit the most respectful 
consideration From a survey of the cases which have occurred in the 
surgical clinic at the University Hospital, surgery has not proven as effi- 
cacious as could be desired. The lesson gleaned from a careful study of 
these cases is, that surgery has failed to meet its obligation, in that there 
has been less than 50 per cent, of cures It is begging the question and 
shunting responsibility to excuse surgery for these poor figures by replying 
there would have been 100 per cent failures if medical treatment alone were 
used Apparently after rupture, no matter how quickly these cases come 
under the knife, somewhere around one-half will perish This is a fearful 
mortality. Despite proper drainage and early operation and the Fowler' 
position, as far as this clinic is concerned one out of every two cases is 
doomed Apparently, therefore, improvement m the mortality rate is not 
to be sought so much in operating early after perforation, but m interference 
before rupture As soon as perforation occurs the patient is gravely ill, 
previous to this catastrophe he is sick, but in most instances a good surgical 
hazard. Consequently after a diagnosis of a chronic ulcer of the stomach or 
duodenum temporizing measures are inexcusable, as chronic ulcer of these 
structures from the onset is a surgical condition and amenable alone to sur- 
gery Like appendicitis, one is never assured that ulcer of the stomach or 
duodenum is cured The patient might go along for a long period in com- 
paratively good health and then, like a flash of lightning out of a cleai sky, 
he will be struck down with agonizing pain, located principally m the epi- 
gastrium The suddenness of the onset, the intensity of the pain and the 
board-like rigidity of the overlying muscles, together with a history of 
previous gastric disturbances, especially hunger pains coming on one, two, 
three hours after eating which are relieved by ingesting more food, make the 
diagnosis It should be borne m mind, however, that in some of these cases 
the patient never has any symptoms referable to the digestive organs, and is 
struck down suddenly These instances are fortunately very rare The case 
histories presented below are not adduced as brilliant examples of surgical 
successes, but for the purpose of urging operation before rupture when the 
procedure is not overly dangerous to the patient’s chance for recovery 

Of the 29 cases 14 recovered, 48 38 per cent , 15 died, 51 72 per cent , 27 
were men, 2 women , 27 were white, 2 colored Both of the colored patients 
were men Their ages were 50, 60, 38, 50, 59, 23, 58, 29, 23, 21, 47, 35, 43, 

* From the surgical clinic of the University Hospital, Baltimore 
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55, 34, 30, 32, 36, 29, 53, 37, 54, 65, 22, 53, 44, 58, 39, 29 years, respectively 
These were divided into decades as follows 

20 - 30 30 - 40 40 - 50 50 - 60 60 - 70 

7 8 3 9 2 

The youngest was 21, the eldest 65 years of age 

The occupations were waiter 1, stevedore 1, housewife 1, druggist 1, 
patternmaker 1, seamen 2, laborers 5, shoemaker 1, stationary engineer fire- 
man 1, painter 1, engineer 1, machinists 1, carpenter 1, foreman 1, fanners 3, 
not given 7 Sixteen were of the gastric type, 13 duodenal 

The following operations were done Enterorrhaphy, 9 , gastrorrhaphy, 7 , 
posterior gastroenterostomy, 1 , gastrorrhaphy and postenor gastroenteros- 
tomy with Murphy button, 1 , gastrorrhaphy and posterior gastroenterostomy, 
5 , exploratory laparotomy and drainage, 1 , pylorectomy and posterior gas- 
troenterostomy, 1 , exploratory laparotomy, died on table, 1 , enterorrhaphy 
and posterior gastroenterostomy, 2 , enterorrhaphy and appendectomy, 1 
In all of these cases, number 25 excepted, drainage was made use of m 
some form In most of them the pelvic basin was also drained 

As far as recovery was concerned it did not seem to make any material 
difference what type of operation was chosen 

The causes of death were septicaemia, generalized peritonitis, toxaemia, 
subphremc abscess and pneumonia 

In all of the cases with the exception of No 28 the ulcer was situated 
in close proximity to the pylorus In the latter the rent was in the anterior 
wall of the stomach close by the cardiac orifice In reporting a series of 
cases it is usually the custom for one to put his best foot forward and record 
those instances only m which he has been succesesful This is the wrong 
attitude to assume, as equally as valuable information may be obtained from 
fatal as successful issues The above series is not a brilliant example of 
operative cures If the operators had been looking for a record the fatality 
list could have been somewhat reduced by refusing to operate on a few 
of these cases, as they were m very poor shape when they came to the operat- 
ing table The chief lesson to be gained by a close perusal of the histones 
of these cases is that no matter how early they come to the operating table 
after rupture, there will be a mortality approaching 40 per cent Of the 
above series fourteen cases were received m the clime within twelve hours 
after the rupture, of whom six died, 42 8 per cent This being true the 
question naturally arises, can’t something be done to prevent this ternble 
mortality ? To a very large extent the deaths were of men and women in 
the full bloom of life It represents a huge economic loss to the City, State 
and Nation It is agreed that the sooner the victim of perforation of the 
upper digestive tract is received the better his chance of recovery If, how- 
ever, the mortality is somewhere around the figures enumerated, then sur- 
gery after rupture is somewhat lacking in its obligations, and relief must 
be sought elsewhere It is begging the question to say that 100 per cent of 
deaths would have occurred if medical means had been employed 
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Of the tv. ent) -nine cases twenty-three gave histories of stomach dis- 
turbances extending over a period of a few weeks to many years In most 
of these the history was typical of ulcer In fact, a few had even been 
diagnosed as ulcer. Leaving out of the question that carcinoma of the 
stomach is supposed to be preceded in at least 60 per cent, of the cases by 
ulcer and the other debilitating disorders incident to ulcer, the fact alone 
that 50 per cent of the cases of perforating ulcer of the stomach or duodenum 
are doomed, should arouse the profession to the seriousness of this compli- 
cation Both the profession and the public have been educated to the im- 
portance of having a diseased appendix removed before it ruptures In the 
first instance the procedure is a compare tn ely safe undertaking, m the latter 
the outcome is not so assured Ulcer of the stomach or duodenum may be 
symptomatically benefited b\ medicinal agents but there is no assurance 
that it is ever cured Here as in appendicitis a comparatively safe operative 
procedure may be instituted for a problematical namely a gastroenterostomy 
or a pylorectomv with a gastroenterostmy If perforating ulcer is to be 
avoided and life preserved the profession must bring the ulcer case to opera- 
tion before rather than after rupture I am fully aw are that the responsi- 
bility resting upon the internist is great in recommending operation in con- 
ditions of the upper abdomen but if a w’orse catastrophe is to be avoided, 
the victims of chronic indigestion and of hunger pains relieved only by fur- 
ther eating must be brought to the surgeon earlier. This is the lesson that 
this series teaches Discite moniti 


CASE REPORTS 

Case I — J P , white, male, aged fifty, was admitted to the Unn ersity Hos- 
pital on December 1, 190S, with the history of having been ill for three weeks 
The trouble began with acute abdominal pain located for the most part in the 
epigastrium After a few dajs this pain subsided somewhat, but he continued 
to run fe\er, his pulse continued to be accelerated and the abdomen remained 
distended When brought to the hospital he gave the appearance of being very 
septic, his pulse was very rapid and thread} , temperature irregular His abdomen 
was noticeably distended and rigid throughout Meteonsm was extreme. He was 
immediately placed m the upright position and protoclisis administered and his 
abdomen packed with ice The meteonsm was gradually relieved by numerous 
enemata. A diagnosis of generalized peritonitis, probably the result of a ruptured 
appendix, was made. 

Two days after admission a low nght rectus incision was made and upon 
opening the pentoneal cavity a large quantity of thick pus containing numerous 
flakes of fibrin was evacuated. The appendix when delivered was but slightly 
inflamed and was not the cause of the pentomtis Consequent} a hand was 
introduced into the upper abdomen and released a large collection of pus The 
incision, therefore, was extended upwards to enable a better inspection of the 
upper digestive tract This manoeuvre demonstrated a perforated duodenal ulcer 
After separating the duodenum from the liver, to which it was adherent the hole 
in the bowel was sutured Further search revealed another abscess which was 
also evacuated. This abscess had for its wall the duodenum the liver and omentum. 
At this stage of the operation the patient’s condition was so critical that drainage 
tubes were humedh placed in the pelvis subhepatic space ana througn a counter- 
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opening in the right loin, the wound closed down to the drams and the patient 
gotten off the table After being put to bed the man gradually recovered from his 
shock, but for some days his course was very stormy and his convalescence was 
complicated by a bilateral pleurisy However, he finally fought down his peri- 
tonitis and pleurisy and was discharged from the hospital on January 21, 
1909, cured 

Case II —This patient, a white man who could speak but little English, was 
admitted to the hospital January 2, 1909, with the complamt of severe pain m 
the upper abdomen He was about sixty years of age Examination revealed 
an abdomen, concave in its upper portion, convex in its lower The abdominal 
wall was very rigid and tender, but most sensitive in its upper right quadrant 
There was no history of vomiting The rectum was distended, but nothing abnormal 
could be palpated Operation was advised, but refused until the next morning, 
January 3rd, when he accepted By this time, however, his condition 
was almost hopeless 

Operation January 3, 1909, ether anaesthesia, iodine technic, gastrorrhaphy, 
died The abdomen was opened by a midline incision. On reaching the perito- 
neum a quantity of gastric contents was found lying free m the peritoneal cavity 
After mopping this up, further search developed a ruptured ulcer m the anterior 
wall of the stomach, situated m close proximity to the pylorus This was closed 
The man’s condition did not warrant further interference, so free drainage of 
the peritoneal cavity was hastily applied, the wound closed as far as practical 
and the patient returned to his bed. He was by this time in a moribund condition, 
failed to rally, and died several hours thereafter 

Case III — H M , male, colored, aged thirty-eight years, waiter, married, 
was admitted to the hospital slightly after midnight, January 9, 1909, with the 
complaint of intense abdominal pain, which began about one hour before admit- 
tance. The patient had had very little illness previous to a year ago, to which 
his present illness dates He had been a waiter for the past eight years His 
meals were eaten at very irregular intervals, and he would often munch food 
between meals Very often he would taste soups and liquids of various kinds 
when they were hot About a year ago he began to suffer with pain and fullness 
about the stomach He was treated some time for indigestion, but was not 
relieved He lost about thirty pounds m weight during the last six months of 
his sickness The pain was most severe about one hour after eating At times 
it would cause him to stop work and sit down About an hour previous to 
admission he was sitting down to eat, when he was seized with a violent pam in the 
upper abdomen, just about the median line, one and a half inches below the ensi- 
form cartilage He was brought to the hospital m an ambulance and placed in 
bed Examination showed the following The abdomen was very rigid, so much 
so one could not palpate deeply at alk It was concave from the xiphoid carti- 
lage to the umbilicus, and convex from this point to the pubes It was tender 
over the entire right side, more so over the gall-bladder region The pain was 
severe and constant The temperature by mouth was 97*4 degrees F , by rectum 
99 2 /s, pulse 90, respiration 24. His expression was quite anxious, the tongue dry 
but clean When an operation was mentioned to the patient he expressed himself 
as not caring what was done, so he was relieved Nothing could be palpated in 
the pelvis by rectal examination The man’s bowels had not moved for twenty- 
four hours An ice-bag was placed over the gall-bladder region and one ounce 
of magnesium sulphate was administered, also morphia and the patient made 
read} for operation Seven hours later his bowels had not moved He had not 
vomited. An enema was given which was not effectual A second was adminis- 
tered with the tube inserted w r ell up into the rectum This likewise did not prove 
effectual and the fluid had to be siphoned off 
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Operation, January 9, 1909, ether anaesthesia, iodine technic, gastrorrhaphy 
and posterior gastroenterostomy by Murphy button, recovered The abdomen 
was opened through a midline incision extending from the ensiform cartilage 
to the umbilicus As soon as the peritoneum was opened, gastric contents were 
found free in the peritoneal cavity After sponging out the escaped material, 
the stomach was exposed and a perforated ulcer found in the anterior wall of 
the pylorus The opening was about the size of a dime There was a mass of 
adhesions around the gall-bladder which was itself tied down to the pyloric 
end of the stomach These were broken up, thus releasing the gall-bladder 
from the stomach The ulcer was closed with fine silk sutures and a posterior 
gastroenterostomy was made by means of a Murphy button The patient’s 
abdomen was drained with rubber tissue tucks, one being placed in the lesser 
peritoneal cavity The incision was closed down to the drams and the patient 
sent back to bed Nothing was permitted by mouth for forty-eight hours, 
during this period fluid was administered by means of normal salt enemata 
Convalescence was smooth and uneventful and the patient was discharged from 
the hospital four weeks after entrance, cured 

Case IV — J S , white, male, aged fifty, stevedore, entered the hospital 
July 31, 1909, with the complaint of pain in the abdomen About two hours 
before coming to the hospital, the patient was seized with violent pain in the 
abdomen, which gradually grew worse The stomach symptoms date back two 
years, during which period he had intermittent pain m his stomach and indigestion 
for which he received treatment under the diagnosis of gastritis The pain was 
more marked about one hour after meals The distress did not cease, but con- 
tinued to grow worse until July 31, 1909, on which date he was brought to the 
hospital The patient had never vomited and until now he had never had any 
alarming symptoms Five hours previously he was seized with a severe pain in 
the abdomen It was most pronounced in the upper right quadrant There were 
no clinical findings other than marked muscular rigidity and tenderness over the 
entire abdomen, with the point of maximum intensity in the upper abdomen The 
pain was very sharp and lancinating His mouth was dry and tongue coated 
There was no tympanites, yet there was some little distention in the lower abdo- 
men, which was concave above and convex below Rectal examination bore no 
results The leucocyte count was 13,500, the temperature 99V5 degrees F , pulse 
105, respiration 50 

Operation, July 31, 1909, ether anaesthesia, iodine technic, gastrorrhaphy and 
posterior gastroenterostomy, recovered The abdominal incision was made to 
the right of the midline and extending two inches above and below the umbilicus 
Upon opening the peritoneum, gastric contents were found lying free between 
the coils of the gut The extravasated material was mopped up Search for the 
source of the leakage revealed a perforated ulcer m the anterior wall of the 
pylorus This was closed with a purse-string suture and a posterior gastro- 
enterostomy made The upper abdomen was drained as well as the pelvis through 
a stab wound above the pubes The patient was then returned to bed and placed 
in an upright position He was not allowed anything by mouth for forty-eight 
hours, after which he was permitted ice and one ounce of water every two hours 
The next day he was given liquids and two days thereafter was placed on soft 
diet For the first twenty-four hours drainage was profuse, after which there 
was very little discharge The temperature after operation never exceeded 101 
degrees F , and the pulse 105 The respirations came down to normal soon after 
the operation The man was discharged August 15, 1909, cured 

Case V — M E M, white, female, aged fifty-nine, married, housewife, of 
Baltimore, was admitted to the hospital June 18, 1912 She had been suffering 
with vague stomach symptoms for four days, for which she had taken bismuth, 
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ordered by her family physician She was suddenly taken worse and in the 
emergency called m Dr W H Smith At the time he first saw her she was 
suffering agonizing pain m the upper abdomen which had come on suddenly and 
was so severe as to evoke cries The pain was peculiar, coming on m paroxysms, 
the intensity abating and increasing alternately At this time there was little 
rectus rigidity or distention of the abdomen, but constipation was marked As 
the patient was extremely sick she was ordered removed to the hospital where 
she arrived about 8 pm At that time her pulse was slow and nausea was 
present As soon as she could be put to bed and made comfortable, a hydrogen 
peroxide enema was administered This proved effectual and she became more 
comfortable The improvement lasted until 4AM, when the pam in the abdomen 
recurred At that time the pulse was 60, respiration 18, temperature 977 b de- 
grees F There was some abdominal rigidity and tenderness, but not so great as 
one would suppose for so severe a catastrophe The indications for laparotomy 
were plain 

Operation, June 10, 1912, ether anaesthesia, iodine technic, gastrorrhaphy, died 
A high right rectus incision was made Upon entering the peritoneal cavity 
stomach contents were found, directing attention immediately to the character 
of the lesion which previously had been suspected The source of the leakage 
was a small hole on the anterior aspect of the stomach near the pylorus The 
opening was sutured and four drains inserted, two cigarette and two rubber tubes 
The wound was closed to the drains The next day, June 20th, the dressing was 
removed, but little drainage had occurred On June 21st, the temperature began 
to rise until it reached I02 4 /* degrees F, when the patient died There was no 
apparent reason for the unfortunate outcome At operation there was a general- 
ized peritonitis, but as the woman was placed in the upright position, a favorable 
outcome was anticipated, especially as a rubber tube and a cigarette wick had been 
placed in the pelvis 

Case VI — F F W , white, male, aged twenty-three years, druggist, entered 
the hospital, January 8, 1914, with the complaint of pain in the stomach The pam 
began about 8 p m , a short while after eating a hearty supper It was sudden m 
onset, cramphke, and situated about the middle of the abdomen The hurt was 
so severe as to compel the patient to go to bed, but his condition becoming so 
alarming he was brought soon thereafter to the hospital Up to December, 1913, 
the past history was negative About that time he had an attack of pain in the 
epigastrium which came on about two hours after eating dinner This discomfort 
a$d pain was relieved by eating a light supper The next day he had a similar 
attack, but that one did not last so long Following those attacks at intervals 
the patient had some accumulation of gas and eructation Five days after the 
first attack the patient was taken suddenly at midnight with severe pains around 
the umbilicus and epigastrium That attack lasted all night, but after eating 
breakfast he felt better He had no further trouble until the day of admission 
The general examination revealed nothing abnormal, except a markedly anxious 
face The abdomen was very rigid and exquisitely tender, especially in the right 
side There was no tympanites The pulse was 100, the mouth temperature 
9 7 degrees F , rectal 100 Immediate operation was advised and accepted 

Operation, January 8, 1914, ether anaesthesia, iodine technic, enterorrhaphy, 
recovered An upper right rectus incision was made Upon entering the peri- 
toneum a large quantity of turbid fluid was found in the abdominal cavity and 
the evidences of a more or less widespread generalized peritonitis The appendix 
was located and found to be normal A search in the upper abdomen discovered 
the source of the trouble to be a perforated duodenal ulcer near the pylorus 
The opening was closed with a purse-string suture and the line of suturing rein- 
forced with an omental graft Drainage of the pelvic basin was obtained by 
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a counter-incision above the symphysis The original incision was closed down to 
the drains which had been placed in the upper abdomen The patient was returned 
to his room in good condition The convalescence was uninterrupted and the 
man was discharged February 12, 1914, cured 

Case VII — J G, white, male, aged fifty-eight, came to the hospital Septem- 
ber 18, 1914, with the complaint of a lump and pain m the abdomen About two 
weeks previous to admission the patient was taken with a rather acute pain in 
the abdomen This was severe and cramphke He had been working up to 
that time, but with the onset of the trouble he was forced to quit work because 
of pain and weakness He had had some fever, also nausea, but did not vomit 
He stated that for a number of years he had been annoyed with stomach trouble, 
such as pain, pyrosis, and bad digestion During the last year of his sickness 
he lost fifteen pounds in weight On admission the pain in the abdomen was not 
so severe, but he was considerably bothered with flatulency When the gas was 
expelled he experienced much relief Several days after the onset of the trouble 
the patient noticed a lump in the left side just below the costal margin By the 
time he had come in the hospital it had increased somewhat in size and was rather 
tender to the touch He had an anxious expression, was very emaciated and his 
abdomen was slightly distended The abdominal muscles were quite rigid The 
entire abdomen was tender, so much so that a satisfactory examination was im- 
possible He complained of some mtraabdominal pain, located principally in the 
upper quadrants On the left side about two inches below the costal margin 
could be felt a nodular tumor about the size of a clenched fist It was very tender 
to the touch and gave the impression of being fixed to the abdominal wall and 
underlying structures By careful palpation it was thought that fluctuation could 
be detected The pelvis was investigated by a finger introduced into the rectum 
It seemed to be filled up with a soft tender mass 

Operation, September 24, 1914, ether anaesthesia, iodine technic, exploratory 
laparotomy, drainage, died 

The patient when taken to the operating room was m bad condition and a 
hurned operation was in order, so the abdomen was entered through a left rectus 
incision centering on the umbilicus On opening the peritoneum there escaped 
a quantity of foul-smelling pus By now the man was in such poor condition that 
it was deemed inadvisable to make a further search for the lesion at the base of 
the trouble, so a liberal supply of drainage tubes were placed in the pelv*s and 
the upper abdomen and after placing a few sutures m the superficial tissues the 
patient returned to the ward. He failed to rally, however, and died at 2 am, 
September 29, 1914, of toxaemia and generalized peritonitis, complicating a per- 
forated gastric ulcer, as determined by partial autopsy 

Case VIII — C G, white, male, aged twenty-nine, patternmaker, entered the 
hospital, October 27, 1914, at 3 pm, with the complaint of pain in the stomach 
With the exception of several mild attacks of indigestion within the past two 
years, his past history was of no especial interest These attacks gave very 
little trouble and no attention was paid to them His last attack began Oc- 
tober 27, 1914 About 11 am, while he was at work, he was taken suddenly 
with such violent and severe pain m the abdomen that he was compelled to quit 
work He went home and called m a physician All the while the pain persisted He 
was nauseated and vomited once Showing no signs of improving, the physician 
brought him to the hospital On admission the patient still had pain, but it had 
subsided somewhat from the administration of a hypodermic of morphia Ex- 
amination revealed very tense recti muscles and tenderness over the entire abdo- 
men, but these symptoms were most pronounced m the upper abdomen The mouth 
temperature was 100 degrees F, pulse 105 Immediate operation was advised 
and accepted 
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Operation, October 27, 1914, ether anaesthesia, iodine technic, gastrorrhaphy 
and posterior gastroenterostomy, recovered The abdominal cavity was entered 
through an upper right rectus incision Upon opening the peritoneum, a large 
quantity of yellowish-white fluid escaped which gave rise to the suspicion of a 
perforated gastric ulcer as the cause of the gastric crisis On delivering the 
stomach a small ulcer which had perforated was found in the anterior wall of 
the stomach close to the pylorus This was closed with a purse-string suture of 
silk and the suture line covered with a piece of omentum As this procedure 
caused a constriction of the pylorus, a posterior gastroenterostomy was done A 
small incision was made through the abdominal wall just above the pubes 
through which tube drainage was inserted into the pelvis The first incision was 
then closed and the patient returned to his bed in good condition The conva- 
lescence was smooth, uneventful, and uninterrupted, and the man was discharged 
November 19, 1914, as cured He was eating ordinary food with the greatest 
relish and the wounds were entirely healed 

Case IX — This patient was a young white man, aged twenty-three years He 
was brought to the hospital by his physician and gave the history of having been 
seized suddenly on October 28, 1914, with a boring pain m the upper part of the 
abdomen On examination the abdomen was tense, rigid and very tender in the 
upper part His pain was intense and his physician stated that he had given 
repeated doses of morphia which was pushed to tolerance, yet the pam persisted 
On admission the patient’s temperature was 99Ve, pulse 95, and respiration 20 
The leucocyte count was 15,600 He gave a history of having suffered from re- 
peated attacks of indigestion, with pain, gas, sour stomach and belching He 
stated he had suffered thus for some years, exactly how long he could not say 
He had continued to grow worse until the crisis came 

Impression — Perforated gastric ulcer 

Operation, October 28, 1914, ether anaesthesia, iodine technic, gastrorrhaphy 
and posterior gastroenterostomy, recovered The abdomen was opened by a right 
rectus incision extending from the costal margin to a point; on the level with the 
umbilicus When the peritoneum was opened, it was discovered that a general- 
ized peritonitis had already set in There was a quantity of bile-tinged serous 
fluid between the coils of the intestines The stomach was brought into view 
and a large perforated ulcer was detected at the pylorus An effort was made to 
close the hole with a suture but the tissue was so necrotic it would not hold A 
piece of omentum large enough to cover the hole was cut off with which the 
rent was sealed After closing the opening the posterior wall of the stomach 
was exposed and a gastroenterostomy made Free drainage both of the pelvis 
and the general abdominal cavity was provided, the wound closed to the drains 
and the patient returned to his bed in poor condition He remained unconscious 
and delirious m spells for four days, when he began to improve On November 
14th, he was permitted the use of a wheel chair He was discharged November 
24, 1914, his drain tract had closed, his appetite was good, his bowels regular, 
temperature and pulse normal He was pronounced cured 

Case X — F C V D , white, male, seaman, aged twenty-one, entered the 
hospital March 30, 1915, at 2 pm, with the complaint of pain in the stomach 
The trouble began while at work, the afternoon of the day before, with sudden, 
violent cramplike pains throughout the entire abdomen The pam was so severe 
that the patient was compelled to stop work and had to be carried to a cabin, 
at which time he was given castor 01L The treatment did not give relief, so the 
day following upon arriving m port, he was transferred to the hospital At 
that time he was still complaining of pam, but it had somewhat ameliorated, 
nevertheless he appeared to be growing more ill For the past two years he 
had had intermittent attacks of abdominal pam and indigestion He was in a 
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hospital about six months ago, when a diagnosis of gastric ulcer was made The 
man was markedly emaciated, the cheeks were flushed, the face bore an anxious 
expression and the pulse was rapid and feeble Although there was no tympa- 
nites, the abdomen exhibited marked muscular rigidity and tenderness throughout 
its entire extent, especially was this true of the right side about the umbilical 
level The mouth temperature was ioo degrees F , the rectal 102 A serious 
abdominal crisis was recognized and immediate operation advised and accepted 

Operation, April 3, 1915, ether anaesthesia, iodine technic, gastrorrhaphy, 
recovery An incision was made over the right rectus muscle Upon opening the 
peritoneum a great quantity of whitish, flaky fluid was found free in the abdomi- 
nal cavity The appendix was located and found to be normal In traversing 
toward the stomach the intestines were found to be covered with fibrin, and upon 
delivering the stomach a perforated ulcer was found on its greater curvature 
situated about one and a half inches from the pylorus This was closed with a 
purse-string suture of silk and the suture covered with a small piece of omentum. 
There did not appear to be any obstruction to the pyloric orifice, so a gastroenter- 
ostomy was not considered advisable Rubber tube drains were placed in the 
pelvis, along with cigarette drains in other portions of the abdomen, and the 
wound closed about the drains The patient made an uninterrupted recovery 
The wound with the exception of the drainage tract healed by first intention, and 
the man was discharged on May 24, 1915, as cured, having gained weight, with 
normal digestion and eating regular food 

Case XI — M P , white, female, married, aged forty-seven years, entered the 
hospital the evening of September 7, 1915, with the complaint of persisting 
vomiting She said she would vomit food she had eaten three or four days 
previously, for which ailment she had been treated by several physicians who pro- 
nounced the trouble indigestion She had lost weight constantly during the year 
immediately preceding her illness, but more rapidly the last two months The 
abdomen was of the scaphoid type No masses could be felt There was only 
slight tenderness above the umbilicus X-ray examination demonstrated a huge 
stomach and a complete arrest of food at the pylorus, no bismuth showing m the 
small intestine after twelve hours Gastric analysis showed a low hydrochloric 
acid content, a large quantity of yeast cells and decomposition products Im- 
pression Complete pyloric obstruction, gastric ulcer 

Operation, September 9, 1915, nitrous oxid ether anaesthesia, iodine technic, 
pylorectomy and posterior gastroenterostomy, recovered A right rectus incision 
was made extending from the costal margin to below the umbilicus The pylorus 
was found to be very thick with an obliterated lumen The gall-bladder was 
plastered to the posterior wall of the pylorus This was separated, exposing an old 
ulcer which had perforated The whole pyloric area was thick and hard, but no 
glands were palpable After tying off the blood supply to the pyloric end of the 
stomach and that to the proximal end of the duodenum, the ulcer-bearing area 
was resected, the ends of the stumps cauterized and turned in by Lembcrt sutures 
A posterior gastroenterostomy was then done, drainage instituted and the wound 
closed down to the drains The patient was returned to her room in good 
condition After operation she experienced no pam nor difficulty with her 
stomach Her appetite was excellent and nothing seemed to disagree with her 
She was discharged September 28, 1915 At that time her wound had ceased 
draining and was almost closed 

Case XII — F D , white, male, thirty-five years of age, laborer, came to the 
hospital, November 22, 1915, with the complaint of pain in the lower abdomen He 
stated he had had abdominal pam for two or three weeks It was diffuse and 
was not very severe or prostrating There was very little fever, but some nausea 
and vomiting The pain graduall} localized in the right iliac fossa He ga\e no 
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history of any pain after eating, nor of gastro-intestinal disturbances of any stand- 
ing However, the man had been feeling badly for some time and complained of 
loss of appetite Otherwise the history was of no interest Other than a 
tender, tympanitic abdomen which was distended and painful, nothing abnormal 
could be found The seat of maximum intensity of the pain was in the lower right 
abdomen There was no fever or acceleration of pulse The belly was quite hard, 
and muscle spasm rather noticeable m the right side The white blood-cell count 
was 18,900 

Operation, November 23, 1915, ether anaesthesia, iodine technic, enterorrhaphy, 
cured When the abdomen was opened through a right rectus incision, some 
free pus was seen between the coils of the intestines and a plastic exudate on 
their anterior surface The appendix was delivered and found not sufficiently 
diseased to account for the severe peritonitis, so the incision was lengthened 
upwards Now the stomach and duodenum were visible and were seen to be 
covered with a thick mass of omentum which was bound intimately to these 
structures, especially in the neighborhood of <the pylorus The omentum was 
divided and stripped from the surface of the gut, exposing about 2 cm from the 
pylorus a perforated ulcer, from the opening of which gas and bile were escaping 
The aperture was closed with a purse-string suture and a piece of omentum was 
stitched over the suture line Drains were inserted in the neighborhood of the 
liver and in the pelvis The soft tissues were closed down to the drains and the 
patient returned to his room in good condition For the first few days after the 
operation there was a slight rise in temperature, pulse and respiration, otherwise 
the convalescence was smooth and the man was discharged January 1, 1916, with 
the wound completely closed He was considered cured 

Case XIII — G H , white, male, shoemaker, aged forty-three, single, entered 
the hospital January 5, 1916, on account of pain in the abdomen He stated that 
while at work the morning of the day of admission, he was suddenly taken with 
violent pain in the abdomen, which did not subside as the day wore on, but 
became progressively worse, necessitating him seeking the hospital for relief 
After the onset of the trouble he was nauseated and vomited, but prior to the 
seizure was feeling perfectly well His appearance was that of a very ill man 
His face was anxious and pinched Marked muscular rigidity was present 
throughout the entire abdomen, likewise tenderness, but more prominently in the 
upper right segment The abdominal wall was so rigid that no tumor masses 
could be felt The pulse was rapid and suggestive of a severe crisis The 
mouth temperature was 97 degrees F, rectal 100 He denied ever having had 
lues or gonorrhoea Suspecting a perforated gastric ulcer, operation was advised 
but declined About three hours after admission the man’s condition had become 
critical, operation was again suggested, and this time accepted 

Operation, January 6, 1916, ether anaesthesia, iodine technic, gastrorrhaphy, 
recovered The abdominal cavity was reached through a right rectus incision 
centering on the umbilicus Upon opening the peritoneum a large quantity of 
brownish, flaky material escaped which immediately drew attention to rupture in 
the upper alimentary tract So a search was instituted for a hole in the stomach 
This investigation was rewarded by the discovery of a rent about the size of a 
pea m the greater curvature of the stomach close to the pylorus The hole was 
encircled by a purse-string of silk and closed In order to further secure against 
the possibility of leakage a second row of suturing was made use of and a piece 
of the lesser omentum tacked over the suture line Tube drainage was intro- 
duced into both the right renal and pelvic fossae as well as to the site of injury 
and the wound closed down to the drains The patient was returned to the ward 
in fair condition From that time until March 11, 1916, when he was discharged, 
convalescence was uninterrupted 
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Case XIV — E P C , white, male, aged fifty-five, stationary 'engine fireman, 
was admitted to the hospital January 17, 1917, with the complaint of severe mtra- 
abdommal pain He was exhausted and gave the following history For some 
years he had been a sufferer from indigestion He had had marked gastro- 
intestinal disturbances with much discomfort in the upper abdomen Early in 
the morning of the day of entrance the patient had a sharp attack of pain in the 
midlme of the upper abdomen The pain was prostrating and the man was ex- 
tremely shocked from the onset of the attack On admission he was in bad shape, 
expression listless, tongue dry, skin pallid, pulse poor, and he was bathed in a 
cold perspiration 

Operation, January 17, 1917, ether anaesthesia, iodine technic, exploratory 
laparotomy, died on the table A midline incision was made through the upper 
abdomen This permitted the escape of about 500 cc of a flaky, greenish pus 
The viscera were extremely congested During the exploration the man became 
more and more feeble and died on the table Examination of the stomach showed 
a large, punched-out ulcer about the size of a half dollar, with a perforated base 
about the size of a quarter The abdominal cavity was full of a purulent material 
Case XV — J W , white, male, aged thirty-four years, painter, was admitted 
to the hospital February 25, 1917, with the complaint of acute abdominal pam 
There was no history of previous gastric trouble The attack was sudden m onset 
and from the begmning was so sharp as to double the patient up like a jack-knife 
The illness began at 5 30 p u , February 24th 

Operation, February 25, 1917, ether anaesthesia, iodine technic, enterorrhaphy, 
died The abdomen was opened through the midlme below the umbilicus and 
tr/o cigarette drams and one rubber tube inserted into the pelvic basin This 
wound was then closed with the exception of the aperture for the drams and 
another opening made through the right rectus below the costal border Ex- 
posure of the duodenum revealed a small perforation just distal to the pylorus 
This was closed with several interrupted silk sutures, the abdominal cavity 
washed out with hot salt solution and the wound closed with the exception of 
the tract left for drainage purposes, three cigarette drains to the site of rupture 
The man was returned to bed badly shocked and died the same evening 
Autopsy Duodenal ulcer, generalized peritonitis 

Case XVI — A H , white, male, aged thirty, engineer, was admitted to the 
hospital April 20, 1917, with the complaint of severe pain tn the abdomen which 
came on suddenly twenty-four hours previously while eating It started first m 
the epigastrium, just to the right of the midlme and gradually extended over the 
entire abdomen During the three years preceding he had had stomach trouble, 
as manifested by pain about one hour after eating This was relieved by bicar- 
bonate of soda Examination showed a considerably shocked man with a rapid, 
thready pulse and exquisitely tender abdomen, with boardhke hardness on palpa- 
tion The white cells were 36,000 

Operation, April 20, 19x7, gas and ether anesthesia, iodine technic, enteror- 
rhaphy, died On opening the peritoneum through a right rectus incision a 
quantity of gastric contents escaped With much difficulty the opening was 
found on the anterior surface of the duodenum, about three inches from the 
pylorus It was about an eighth of an inch m diameter It was closed by 
Lembert sutures and reinforced by a second line of suturing Drainage was 
obtained by three cigarette wicks and two tubes to the site of the perforation 
and two tubes and two cigarette tucks to the pelvic basm The wound in the soft 
parts was closed down to the drains The patient was returned to the ward 
badly shocked He did well for a few days, after which he took a turn for the 
worse and steadily lost ground until death, April 26, 1917 
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Case XVII — L S , white, male, aged thirty-two, machinist, U S Navy, was 
admitted to the hospital November 23, 1917, with the complaint of pain in the 
upper abdomen About five years previously he had had his appendix removed 
Before and since that operation he had suffered with indigestion On one occa- 
sion he had had a hemorrhage from the stomach for which he was kept in bed 
two months On the morning of November 23, 1917, while walking in the 
street the patient was taken with a sudden and sharp pain m the epigastrium 
The pain was so sharp the man could hardly get his breath As time wore on 
there was no improvement, so the patient was brought to the hospital On admis 
sion, a few hours after the onset of the illness, he was very pale, his expression 
was drawn and pinched, he was complaining bitterly of severe pain in the abdo- 
men and begged for relief His thighs were flexed on the abdomen and could 
not be straightened out The entire abdomen was rigid and so tender the 
man resented the slightest touch The rigidity and tenderness were most marked 
on the right side and m the epigastrium The clinical impression was gastric or 
duodenal ulcer with perforation 

Operation, November 23, 1917, ether anaesthesia, iodine technic, enterorrhaphy 
and posterior gastroenterostomy, died The patient was under operation within 
two hours after the onset of his attack, and under the circumstances should have 
been an excellent risk A right rectus incision was made On opening the 
peritoneum, a quantity of purulent material, mixed with small particles of what 
appeared to be undigested food, escaped An ulcer about 2 cm in diameter was 
found to have perforated through the anterior surface of the duodenum about 
one inch below the pylorus The opening was closed with mattress sutures of 
silk and a posterior gastroenterostomy made Drainage of the pelvis was ob- 
tained by two rubber tubes, one through a stab wound above the pubes, another 
by way of the lower end of the incision Four Cigarette drains were introduced 
into the upper abdomen The soft tissues were closed down to the drains 
Twenty-four hours after the operation the patient developed a broncho-pneu- 
monia in the left lung His condition became gradually more critical and he died 
November 26, 1917, from oedema of the lungs White blood-cell count, November 
23, 1917, 26,000, white blood-cell count, November 26, 1917, 9000 

Case XVIII — W F F , white, male, farmer, aged thirty-six, was admitted 
to the hospital February 12, 1918, with the complaint of severe abdominal pain 
This was during the war period and the history is very meagre 

Operation, February 12, 1918, ether anaesthesia, iodine technic, enterorrhaphy, 
died This man was operated upon at 10 30 p M , and returned to his room at 
12 10 a m He left the table in a very critical condition, did not rally, and died 
at 1 55 am, February 13, 1918, of generalized peritonitis superinduced by a 
perforated duodenal ulcer which was sutured 

Case XIX — M F , white, male, aged twenty-nine, laborer, came to the 
hospital May 5, 1918, with the following history He stated about eleven o'clock 
last night he was taken suddenly with violent pain in the upper abdomen, espe- 
cially around the umbilicus He broke out in a profuse sweat and vomited 
some watery substance He entered the hospital about fourteen hours after the 
onset of the attack At that time he was very ill, and complained of intense 
pam in the abdomen, whose wall was very hard and board-like. He was tender 
over the entire abdomen, but this was accentuated over the upper right quadrant 
He said he had suffered from indigestion all his life but had not been sick the 
day he was taken ill The apices of both lungs were the seat of tubercular infection. 
The man was cachectic looking A preoperative diagnosis of ruptured gastric or 
duodenal ulcer was made, and operation advised The leucocyte count was 13,500 
Operation, May 5, 1918, gas and ether anaesthesia, iodine technic, enteror- 
rhaphy, cured A right rectus incision centering above McBurney's point Was 
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made When the peritoneum was opened the abdominal cavity was found filled 
with a turbid, flocculent fluid The intestines were red and m the upper abdomen 
covered with lymph There was considerable fluid between the liver and the 
diaphragm After much difficulty a small opening was found in the duodenum, 
located on its anterior surface and m close proximity to the pylorus This was 
closed with silk sutures, but owing to the friability of the intestinal wall the 
sutures cut out repeatedly With persistence the opening was closed securely 
A gastroenterostomy was not done The abdominal cavity was flushed with hot 
sterile water A rubber tube and three cigarette wicks were inserted above the 
stomach and between the stomach and liver A hand was then passed into the 
pelvis and a small incision was made above the pubes and one rubber tube and 
three gauze tucks introduced to the bottom of the pelvic pouch The upper 
wound was closed, save where the drams emerged On May 14, 1918, the wound 
began to discharge a yellowish fluid This was apparently from the duodenum 
With the exception of this setback the patient made a smooth and uninterrupted 
recovery and left the hospital August 4, 1918, with the drainage tract about 
closed and discharging no fluid 

Case: XX — F S, white, male, carpenter, aged fifty-three, was admitted 
October 23, 1918, with the complaint of excruciating pain m the abdomen For 
years he had suffered with what he had supposed were attacks of indigestion 
He had had pains in the abdomen which came on several hours after eating 
Occasionally these pains were relieved by the ingestion of food or even water 
The present attack began about six o’clock in the evening, October 23rd, while 
the man was on his way from his place of work, Camp Meade, to Baltimore 
The abdomen was of a boardlike hardness and any attempt at palpation was 
bitterly resented by the patient He had not vomited The leucocyte count was 
12,200, polymorphonuclears 70, lymphos 28, eosinophiles 2 per cent 

Operation, October 23, 1918, ether anaesthesia, iodine technic, enterorrhaphy 
and posterior gastroenterostomy, recovered The abdomen was entered through 
a high right rectus incision Upon opening the peritoneum a large quantity of 
flaky material escaped Inspection of the pylorus showed a perforated ulcer in 
the anterior wall of the duodenum This was closed by mattress sutures and a 
posterior long loop gastroenterostomy done A stab wound was made in the 
lower abdomen through which a rubber tube and several cigarette drains were 
inserted into the pelvic basin A rubber tube and three cigarette tucks were 
placed through the upper wound to the neighborhood of the perforation, and the 
opening otherwise closed The patient was returned to his bed in fair condition 
The postoperative course was uneventful There was no rise m temperature and 
no gastrointestinal disturbances worthy of mention He was discharged No- 
vember 18, 1918, cured 

Case XXI — J D S , white, male, foreman, aged thirty-seven, was ad- 
mitted to the hospital November 16, 1918, through the accident room, with the 
complaint of severe pain in the belly He gave a typical ulcer history of several 
years’ duration, periodicity of pain in the upper abdomen, relieved by the ingestion 
of food, the interval between attacks gradually becoming shorter until finally he 
was scarcely ever free from abdominal discomfort He stated the present attack 
began several days before he sought attention at the hospital The pain was very 
intense and but slightly influenced by opiates He was much shocked and in a 
desperate condition The abdomen was quite distended throughout and was very 
tender The recti muscles were extremely rigid The malady was diagnosed 
perforated gastric or duodenal ulcer and immediate operation advised 

Operation, November 16, 1918, ether anaesthesia, iodine technic, enterorrhaphj , 
died A right rectus incision was made When the peritoneum was opened a 
quantity of stomach contents escaped Search revealed a perforated ulcer through 
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the anterior surface of the duodenum This was closed by a purse-string suture 
and the line of-suture reinforced by an omental graft For drainage purposes tubes 
v>ere inserted into the pelvis, renal fossae and the lesser peritoneal cavity The 
patient failed to rally after the operation His condition became gradually worse 
and he died at 1245 pm , November 18, 1918, as a consequence of a generalized 
peritonitis due to a perforated duodenal ulcer 

Case XXII — J A C, white, male, of Virginia, aged fifty-four, farmer, mar- 
ried, was admitted to the hospital June 4, 1919, for stomach complamt For the past 
year he had been having indigestion with attacks of pam in the epigastrium, but did 
not vomit, nor did he give history of the presence of any blood in the stools 
The pain was either before or after meals and occurred with no reference to 
periodicity or regularity About two weeks previous to admission the indigestion 
became more pronounced and he had several attacks of vomiting At this time 
he noticed that the stools were black Two days before admission he was sud- 
denly seized with sharp pain in the epigastrium He felt something break inside 
Following this catastrophe he passed blood per rectum Muscular rigidity ex- 
tended over the entire abdomen, but was especially marked in the right hypo- t 
chondriac There was no evidence of jaundice 

Operation, June 4, 1919, ether anaesthesia, iodine technic, enterorrhaphy and 
appendectomy, died The abdominal cavity was reached through a right rectus 
incision After getting into the peritoneal cavity investigation revealed an ulcer 
which had perforated through the anterior wall of the duodenum It was 
situated but a short distance from the pylorus The appendix was found to be 
the seat of a chronic inflammation The rent m the duodenum was closed with 
a purse-string suture and the appendix removed, and tube drainage instituted 
The day following the operation the temperature and pulse began to flare up and 
the patient complained of nausea but did not vomit By June 9th the condition 
had become progressively worse, the pulse dicrotic and weak and the patient 
expired June 13, 1919 

Case XXIII — W G, white, male, aged sixty-five, came to the hospital 
February 12, 1920 His first complaint was acid stomach in spells This started 
three years ago These attacks finally became more frequent and annoying, 
necessitating for their relief food or bicarbonate of soda Of late he has been 
compelled to take food to bed for consumption in the middle of the night How- 
ever, the trouble did not materially interfere with his comfort until about ten 
days before admission to the hospital, when he was seized with an acute exacer- 
bation of pain and had been having unendurable pain ever since. He had vomited 
on occasion, but had never noticed any blood m the vomitus On admission 
examination of the abdomen showed it to be markedly distended, especially in the 
upper quadrants The liver dullness had entirely disappeared The muscles 
of the upper abdomen were rigid and the epigastrium and right upper quadrant 
were exquisitely tender to pressure He complained of spasmodic pain in this 
region On February 15th he became worse The pain was more intense and 
he vomited Although the X-ray examination suggested an old pneumothorax 
of the right lower chest, the clinical signs seemed to indicate an ulcer of the 
stomach or duodenum, consequently the clinical impression was rendered ulcer of 
the stomach or duodenum, probably perforated and shut off An operation was 
recommended as the only hope of preserving life It was accepted 

Operation, February 16, 1920, gas and ether anaesthesia, iodine technic, gas- 
trorrhaphy and posterior gastroenterostomy, died The abdomen was entered 
through a right rectus incision, when the peritoneum was opened the liver was 
found adherent to the parietes Upon liberation of these structures a quantity 
of gas with colon bacillus odor escaped The stomach was bound down to the 
surrounding structures by raan> adhesions When these were separated suffi- 
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ciently to permit delivery of the stomach a small perforation was detected in its 
anterior wall near the lesser curvature This was closed with two rows of 
sutures followed by a posterior gastroenterostomy The patient stood up well 
under the operation Following the operation, however, there was much drainage 
from the wound, elevation of temperature, quickening of pulse, but no vomiting 
or pain This condition increased and he died February 18, 1920, apparently from 
general sepsis At autopsy there was no peritonitis, but the sutures had failed to 
hold and there was leakage from the stomach 

Case XXIV — J G, white, male, aged twenty-two, married, entered the hos- 
pital April 12, 1920, with the complaint of sharp, excruciating pain in the epigastric 
region which caused him to double up like a jack-knife and he was unable to 
straighten out The patient had been troubled with indigestion for the past 
three years and frequently had pam one-half hour after eating, from which he 
obtained relief by vomiting He had never noticed any blood in the vomitus, 
nor in the stools The abdomen was extremely rigid throughout, but more marked 
in the epigastrium. This region was also very tender to pressure Clinical im- 
pression Ruptured gastric or duodenal ulcer 

Operation, April 12, 1920, ether anaesthesia, iodine technic, gastrorrhaphy and 
posterior gastroenterostomy, cured The damaged organ was reached through a 
high right rectus incision On examining the stomach a hole was found in its 
anterior wall in the neighborhood of the pylorus This was sutured and the line 
of suturing capped with an omental graft followed by a posterior gastroenteros- 
tomy The pelvis was drained through a stab wound above the pubes and the 
upper abdomen through the original incision The man made a very smooth 
recovery and was discharged April 26, 1920, cured 

Case XXV — J C, white, male, aged fifty-three, laborer, married, was 
admitted to the hospital October 25, 1920, through the dispensary, for stomach 
complaint of ten years’ duration The trouble began as a small area of localized 
pain in the epigastrium, coming and going at intervals About six years ago 
the pam became more diffuse, spreading all over the abdomen Eating was fol- 
lowed by much gastric distress and pain The pam during the latter part of 
the illness was more or less constant, varying in intensity and greatly aggravated 
about three hours after eating By vomiting alone could he obtain relief The 
vomitus was greenish at times, and on other occasions yellowish or chocolate 
colored It varied in amount from a quart to a half gallon He never noticed 
any blood in the vomited matter He stated the vomitus contained very little 
food particles About five weeks previous to entrance into the hospital he noticed 
a small amount of blood in the stool The pain was sharp, began in the epigas- 
trium and radiated upward into the thorax and backward to the back It was 
accentuated at night and when it was at its worst gave him the sensation of knots 
in both sides of the abdomen At the time of admission the abdomen was slightly 
distended, but no masses could be detected The history of this case was most 
suggestive of ulcer at the pyloric region Other physical examination, save for 
evidence of underweight and undernutrition, slight rigidity of the recti, espe- 
cially above, and a moderate amount of tenderness to the right of the tnidline in 
the epigastrium, was without note The Rontgenological examination showed 
(1) Gastric dilatation, (2) blunt end at pylorus, (3) no filling defect, (4) cap 
not visible, (5) duodenum does not fill, (6) lack of normal emptying power of 
the stomach (gastric stasis, twenty-four hours) The laboratory findings were 
without note Clinical impression Pyloric obstruction due to p>loric ulcer 

Operation, November 10, 1920, ether anaesthesia, iodine technic, posterior 
gastroenterostomy died The stomach was exposed through a right rectus in- 
cision There seemed to be a mass around the pylorus which was taken for a 
carcinoma, especially as the mesenteric glands were enlarged, so a posterior 
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gastroenterostomy was done and the abdomen dosed From the day of operation 
to November n, 1920, the patient failed slowly 1 but steadily, on which date 
he died 

Autopsy A complete necropsy was done, but the only findings of interest 
were The peritoneal cavity, especially on the right side, contained a fair amount 
of free pus which was yellowish and blood tinged The loops of intestines had 
a tendency to adhere to each other, but could be readily separated The gastro- 
enterostomy hole was healthy and there was no evidence of any leakage There 
was no thickening nor tumor mass in the region of the pylorus, but one inch 
from the pylorus m the duodenum there was an ulcer 30 mm long with indurated 
edges It was rather sinuous in outline and extended through all the coats in- 
cluding the peritoneal, leaving an opening 8 mm in diameter Its edges were not 
rough This perforation was on the under surface in close proximity to the head 
of the pancreas There were some adhesions in this region which were fairly 
well organized The duodenum as well as the small and large intestines contain 
free and clotted blood 

Anatomical diagnosis Perforating duodenal ulcer with hemorrhage and 
acute diffuse peritonitis Cultures made from the pus showed colon and other 
intestinal organisms , 

Microscopical diagnosis Perforated duodenal ulcer with carcinomatous 
changes Chronic diffuse pancreatitis, pancreatic area beneath ulcer showed 
infiltration with carcinomatous cells 

Stomach analysis Free HG, 34, comb HC 1 , 12, organ acids and acid salts, 
8 Total, 54 

Stool negative for occult blood Blood type group IV Haemoglobin, 75 
per cent , red blood-cell count, 5,400,000, white blood-cell count, 4500, poly- 
morponuclears, 58, small lympocytes, 35, large mononuclears, 6, eosino- 
philes, 1 per cent 

Case XXVI — R G, colored, male, married, laborer, aged forty-four, was 
admitted to the hospital December 27, 1920, with the following history About 
twelve hours ago he was taken suddenly ill with abdominal pain which produced 
great shock The trouble began two years ago with pain m the stomach which 
was treated for indigestion The pain was knife-like and occurred about one-half 
hour after eating It continued to get worse until relieved by the next meal 
During the past year the pain was more or less constant, but was much worse 
on an empty stomach and somewhat relieved by food Its point of greatest inten- 
sity was just below the ensiform cartilage, but on occasion involved the whole 
abdomen He was never nauseated nor did he vomit, but he did suffer from some 
heartburn He was very constipated and would go four or five days without a 
passage He had never noticed any tarry stools He had worked steadily up to 
the time of being taken seriously ill Entrance examination showed a markedly 
distended abdomen which was exquisitely tender He complained continuously 
and bitterly of severe pain The pulse was fast, the temperature elevated, and 
the facial expression anxious The white-cell count was 10,000, the differential 
picture, po]ynuclears 84, small mononuclears 14, large mononuclears 2 per cent 
Impression Perforated gastric or duodenal ulcer, peritonitis 

Operation, December 27, 1920, ether anaesthesia, iodine technic, gastrorrhaphy, 
followed by subphremc abscess, died After opening the peritoneum through a 
right rectus incision search revealed a perforated ulcer m the anterior wall of the 
stomach near the pylorus This was sutured and five cigarette tucks and one 
tube used above and three cigarette wicks and one tube in the pelvis for drainage 
The patient did very well until January 29, 1921, when his temperature which 
had been normal for some days jumped up to 102 degrees F , pulse 120, respira- 
tions 30, from then until February 16, 1921, he ran a low-grade fever About this 
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time suspicions of a subphremc abscess arose These suspicions were confirmed 
by X-ray examination and aspiration On February 17th, an incision was made in 
the tenth intercostal interspace and a quantity of pus evacuated from between 
the liver and the diaphragm The patient faded to rally, however, and died 
on February 22, 1921 

Case XXVII — G B , white, male, fifty-eight years old, blacksmith, some- 
thing less than a year ago had the left leg amputated in this hospital for an old 
fracture-dislocation at the ankle He made an uneventful recovery and with the 
use of an artificial leg had been for some time following his trade Around 
S 30 in the afternoon of February 27, 1921, he had a sudden seizure of severe 
agony in the diaphragmatic region He was not sure whether the pain was in the 
upper abdomen or lower chest The pain was very severe and he went into 
immediate collapse When seen about three hours after the onset of the attack 
he was complaining chiefly of pain m the chest and embarrassment of respiration 
His abdomen was rigid and he was in a state of shock Soon thereafter improve- 
ment set in He was, however, sent to the hospital for observation as there was 
doubt as to the diagnosis There he was seen by a number of men on the staff 
and the following diagnoses were considered (r) Perforated gastric or duodenal 
ulcer, (2) mesenteric thrombosis , (3) ruptured aneurism , (4) acute pancreatitis 
Immediately after admission to the hospital the man's condition continued to 
improve His abdomen became soft, pulse better, temperature normal The 
leucocyte count was 17,000 Later m the day his abdomen became stiff and it 
was believed that he had a perforated gastric ulcer and immediate operation 
was advised 

Operation, February 27, 1921, ether anaesthesia, iodine technic, enterorrhaphy, 
later subphremc abscess, died The abdomen was opened by an upper right 
rectus incision and a perforated duodenal ulcer found immediately beyond the 
pylorus in the anterior wall of the gut The opening was closed and the abdo- 
men and pelvis drained by two cigarette wicks and two tubes On March 18, 
1921, the man was taken suddenly worse, the pulse became weak and the patient 
complained of pain in the upper left abdominal quadrant He was therefore 
aspirated through the eighth left interspace immediately beneath the angle of the 
scapula and a black pungent fluid withdrawn He was too ill to be X-rayed 
This was supposed to be a left subphremc abscess or an infarct of the lung The 
patient failed to rally and died at 8 p m , March 24, 1921 

Autopsy, March 25, 1921 Other than the following the findings were of no 
interest The stomach was normal, the pylorus patent Immediately beyond the 
pylorus was a small punched-out ulcer in the anterior wall of the duodenum 
The covering immediately over the ulcer showed the silk sutures put in at opera- 
tion There had been no leakage The intestines were shiny and glistening 
everywhere A large abscess was found beneath the diaphragm on the left side 
It was bounded below by the cardiac end of the stomach and the spleen The 
abscess communicated with the lesser peritoneal cavity which m turn communi- 
cated with the drainage tract 

Case XXVIII — C W, white male, aged thirty-nine, laborer, entered the 
hospital the night of April 3, 1921, on account of excruciating pain in the upper 
left abdominal quadrant During the preceding sixteen months he had been 
suffering with indigestion and pain m the abdomen which came on half an hour 
after eating This pam vras relieved by more food or bicarbonate of soda He 
was nauseated and \omited at times He was seen two days previous to admis- 
sion to the hospital and a provisional diagnosis of ulcer of the stomach made 
He had been working as a wheelwright steadily and worked the da} he sought 
entrance into the hospital About 7 pm , April 3, 1921, he became nauseated and 
in striving to vomit w r as seized with a sharp, stabhke, agonizing pam tn the upper 
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abdomen He collapsed and would have fallen to the floor, had his wife not 
caught him The pain radiated toward his heart He was seen one-half hour 
after the onset of this attack At that time he was in collapse and bathed in a 
profuse sweat His skin was cold and clammy The left thigh was flexed on 
the abdomen and he begged piteously for relief His upper abdomen was 
slightly tender and rigid but within a very short space of time the rigidity ex- 
tended to the entire abdomen A diagnosis of perforated gastric ulcer was 
made, operation advised and accepted 

Operation, April 3, 1921, ether anaesthesia, iodine technic, gastrorrhaphy, 
pneumonia, died The abdomen was approached by an upper right rectus incision 
As the peritoneum was opened, there was a gush of gas and about one-half pint 
of bile-stained fluid was found in the peritoneal cavity Further search revealed a 
perforation in the anterior wall of the stomach It was three-eighths of an inch 
in diameter, situated in the lesser curvature, in close proximity to the cardiac 
orifice The indurated area was one and one-half inches in diameter The rent 
was closed by mattress sutures and capped by a piece of free omentum A stab 
wound was made in the right loin beneath the liver and a tube inserted down to 
the kidney shelf A second opening was made above the pubes for tube drainage 
of the pelvic basin As additional safeguards tubes and cigarette tucks were 
placed in the upper abdomen through the right rectus incision The patient was 
returned to his bed in fair condition From operation until April 12, 1921, the man 
made satisfactory progress, but on that date developed a pneumonia in the right 
lower lobe and gradually sank until death April 14, 1921 

In this case the perforation occurred at 7 pm, and the patient was on the 
operating table by 10 p m and off by 10 50 pm, yet despite the early period he 
was gotten after rupture, he died Before death all of the drains had been re- 
moved, the belly was soft and the bowels moving regularly It serves well to 
illustrate the desperateness of the condition no matter how early after perforation 
the case is operated 

Case XXIX — W W , white, male, aged twenty-nine, sailor, entered the hos- 
pital April 29, 1921 While engaged in painting the side of a ship which was 
lying in the harbor, about 10 am, the day of admission, he was seized with a 
severe pain m the abdomen He suffered a chilly sensation and vomited As the 
day wore on the pain increased in severity and vomiting continued The pam 
at first was diffused throughout the abdomen, but soon localized in the epigas- 
trium The patient stated he had had a similar attack of less intensity two weeks 
previously The pain at that time, however, only lasted a few hours and he was 
soon able to resume his customary work. He had suffered but little disturbance 
since that time There was no history of gastro-intestinal disturbances antedating 
these attacks The man stated he had never suffered from indigestion and could 
eat anything he pleased He entered the hospital at 5 pm, at which time he 
was suffering intensely and was severely shocked In bed he lay upon his right 
side with knees flexed on the abdomen He did not vomit after entrance The 
temperature by rectum was gg 2 /* degrees F, leucocyte count 24,000, pulse 80 
He was operated upon at 7 p m , at which time he had somewhat recovered 
from his shock He denied luetic or Neisserian infection In the first attack the 
man stated he both vomited and defecated blood On admission his abdomen 
was boardlike and tender everywhere, especially in the epigastric region Im- 
pression Perforated duodenal ulcer 

Operation, April 29, 1921, ether anaesthesia, iodine technic, gastrorrhaphy, 
recovered The abdomen was reached through a right rectus incision centring 
about the umbilicus As soon as the peritoneum was opened a murky fluid 
escaped This fluid contained shreds of yellowish fibrin A round opening was 
found in the stomach immediately above the pylorus from which fluid was flowing 
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copiously A purse-string suture of silk was thrown around the perforation and 
the aperture closed Another layer of sutures was then inserted and over all 
a strip of omentum was tucked Rubber tubes were placed in the right and left 
renal fossae, two cigarette rolls over the suture and a large rubber tube intro- 
duced into the pelvic basin The man stood the operation very veil The area 
around the ulcer was thick and oedematous which rendered suturing difficult, as 
there was a tendency for the sutures to cut out After operation the patient 
made satisfactory progress There was scarcely a ripple in the smoothness of 
his convalescence He was discharged from the hospital June io, 1921, cured 
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PERSISTENCE OF GASTRIC ULCER AFTER 
GASTROENTEROSTOMY 

By Eugene Klein, M D 
of New Yore, N Y 

ADJUNCT SURGEON BRONX HOSPITAL 
FROM THE SERVICE OF DR A A BERG 

The surgical procedures that have been advocated and performed for 
the cure of gastric ulcer are 

1 Gastroenterostomy with or without pyloric exclusion 

2 Excision of the ulcer either by the kmfe or cautery 

3 Excision of the ulcer combined with gastroenterostomy 

4 Segmental or “ sleeve ” resection, either alone or combined with 
gastroenterostomy 

5 Partial gastrectomy 

6 Pyloroplasty with or without excision of the ulcer 

During recent years there has been an increasing tendency toward the 
performance of the more radical procedures However, a large group still 
maintains that gastroenterostomy gives the best postoperative results Pro- 
fessor Sherren, 1 m his Hunterian lecture, states that no definite rule can be 
laid down, but nevertheless leans decidedly toward gastroenterostomy He 
says, for instance, “ Gastroenterostomy is still the operation of choice in 
the majority of cases,” and, “ this (gastroenterostomy) will bring about per- 
manent healing in free ulcers , those that have perforated and have an adher- 
ent base or floor formed, usually of liver or pancreas, do not completely 
heal after this procedure alone ” Paterson 2 believes that when the operation 
is properly performed it is as satisfactory as any major surgical operation, 
and that the failures do not exceed 7 per cent Coffey 8 very stoutly main- 
tains that gastroenterostomy is “ still the treatment for chronic gastric and 
duodenal ulcers ” And others who lean strongly toward this procedure as 
the operation of choice are Metraux, 4 Zacherl and Landes, 5 Borchgrevink,* 
Kuttner, 7 Rowlands, 8 and Gallart and Ribas 0 

The numerous failures following gastroenterostomy have, however, led 
to a far more insistent note of dissatisfaction There is no doubt that when 
this operation is performed for gastric ulcer the following sequelae may ensue 

1 Hemorrhage This does not refer to immediate postoperative bleed- 
ing, but to late hemorrhage Eggleston 10 tells of a patient who had two 
severe hemorrhages from the stomach before operation, and then m spite of 
a gastroenterostomy for the cure of his ulcer had three more His series 
showed that in 11 per cent of the cases subjected to operation hemorrhage 
occurred some months or years after the operation (No tables are given, 
but he states that the operation usually performed was gastroenterostomy, 
and his series includes both gastric and duodenal ulcers ) Balfour 11 found 
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that in 8 per cent of the patients who had had hemorrhages before operation 
the bleeding recurred, and in 3 per cent of those who had no hemorrhage 
previous to surgical intervention it subsequently developed Coffey, 3 a 
staunch advocate of gastroenterostomy, says “ a few of the cases had severe 
hemorrhages several months or years after operation ” Moynihan 12 also 
calls attention to the occurrence of late hemorrhage and reminds of the fatal 
cases that have been reported by Kocher, Quenu, and Eve Zweig, 13 in a 
recent paper devoted to this subject, found that among seventeen patients m 
whom a gastroenterostomy had been performed for the treatment of bleeding 
peptic ulcer the hemorrhages persisted or recurred m fourteen Seven of the 
latter were reoperated upon In three the original ulcer was found unhealed, 
and in the other four a gastrojejunal ulcer had produced the bleeding Zweig 
also mentions Von Petren’s statistics where 74 per cent of 203 gastro- 
enterostomies had hemorrhages after operation, and Rovsmg’s tables, m 
which the percentage was 10 per cent 

2 Perforation of an unhealed ulcer Monyihan, 12 Von Haberer 14 and 
Troell 13 each report fatal cases of perforation following gastroenterostomy 
that had been performed for ulcer (Gastrojejunal ulcers are not included ) 

3 Carcinomatous degeneration It makes some difference whether we 
believe that 2 per cent of ulcers degenerate into carcinomata or that 60 per 
cent do so Nevertheless, both views concede the possibility of such an 
occurrence, and render the ulcer a continuous potential danger Further, 
one cannot always differentiate on the operating table between ulcer and 
carcinoma In Von Haberer’ s 14 series five specimens that were believed to be 
typical ulcers at the time of the operation were under the microscope found to 
be carcinomata The routine removal of all ulcers certainly gave these 
patients a better fighting chance than had the routine been merely to perform 
a gastroenterostomy, and the apparently benign gross appearance of the 
lesion would not have created a contraindication to the latter operation 

4 Persistence or recurrence of gastric symptoms Some one has said, 
“ Statistics may be made to prove anything, even the truth ” Perhaps that 
accounts in part for the fact that Metraux 4 can report from Roux’s service 
90 per cent cures following gastroenterostomy (only twenty-seven of the 
210 cases were duodenal, the rest being pyloric and gastric ulcers), while 
on the other hand, Denechau 10 could find only 20 per cent of excellent results 
in fifty-one cases of gastric ulcer traced over a period of from four to tivelve 
years Human nature being prone to honest prejudices, comparative senes 
of failures and successes — and enough of them can be adduced to favor either 
side — apparently prove very little If on the other hand it is shown in enough 
cases that the persistent or recurrent symptoms are due to the serene uncon- 
cern of the ulcer m spite of a gastroenterostomy, such evidence will be of 
much more tangible value It is true that some of the failures after this 
operation are due to technical errors What the percentage is we do not 
know Yet the suspicion is often aroused that vhat is attributed to an error 
in technic may m reality be due to the original ulcer The occurrence of late 

741 



EUGENE KLEIN 


hemorrhage after gastroenterostomy certainly adds strength to such a view 
Direct evidence of the persistence of ulcers after gastroenterostomy is 
afforded by the cases reported by Von Haberer 14 In his first case, a gastro- 
enterostomy performed by von Eiselsberg, a subsequent pyloroplasty and 
gastroplasty, together with a jej unostomy, were all without effect on two 
large ulcers (There is no mention of the size and fixity of these ulcers at 
the time of the first operation ) In the second case, a gastroenterostomy 
was done for an ulcer on the lesser curvature which was freely movable, 
and therefore according to Sherren a proper procedure Nevertheless, a 
few months later at a second operation, the ulcer was found to have thrived 
so well that it had penetrated into the liver and pancreas In a third case 
an ulcer on the lesser curvature and an ulcer at the pylorus persisted in spite 
of a gastroenterostomy with enteroanastomosis These three cases were all 
cured by partial gastrectomy Moynihan 17 also mentions the fact that in 
some of the cases which he reoperated the ulcer was still open and had usually 
perforated and become adherent to the liver 

Still more interesting are the cases where typical gastric ulcers developed 
m the very face of a gastroenterostomy (Gastro jejunal and jejunal ulcers 
are not included ) Moynihan 18 tells of two patients in whom gastro- 
enterostomies were performed where at the time of the operation the stomach 
was found normal, the gastroenterostomies presumably being done for duo- 
denal ulcer Typical gastric ulcers, well away from the line of the anas- 
tomosis, subsequently developed Carter 10 reports that Moynihan later had 
a third case Coffey 8 also had a patient in whom after a gastroenterostomy 
with pyloric exclusion an ulcer developed in the stomach distal to the anas- 
tomosis Kotzareff and Balmer 20 describe a case where an ulcer developed 
on the lesser curvature It hardly speaks well for this operation when the 
condition which it is meant to cure may sometimes develop in spite of the 
fact that it has already been performed 

Below is reported a case where an ulcer situated on the lesser curvature 
in the centre of the antrum persisted following a gastroenterostomy Ulcers 
m the antrum and pylorus have been believed to yield especially well to 
gastroenterostomy 

Miss W , a private patient of Dr A A Berg, with a negative past 
and family history, had been sick for six years previous to her admis- 
sion to the hospital She was seized with intense pain in the epigas- 
trium coming on about two hours after meals This pain was not 
relieved by taking food or soda, but ceased spontaneously after about 
an hour She lost twenty pounds in weight The pains were present 
for a few months and then were followed by a variable interval of 
several weeks or months in which she felt better An X-ray taken 
in February, 19x8, revealed the presence of a gastric ulcer On 
March 13, 1918, a gastroenterostomy was performed by a surgeon of 
wide experience 

She was relieved of her symptoms only five weeks, when they all 
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returned with increasing seventy The pain, coming on about one or 
two hours after each meal, was especially severe Nausea was present 
almost all day There was no vomiting Loss of weight continued 
until on her admission to the hospital she weighed eighty-five pounds 
X-ray and fluoroscopic examinations performed by Dr E A Aronson 
showed a normally situated stomach, marked hypermotility and 
exceedingly rapid evacuation through the stoma There was no six- 
hour residue 

On June 8, 1919, Dr A A Berg reoperated The gastroenteros- 
tomy stoma was found to be about one and three-quai ters inches long 
and was apparently functioning properly There was no evidence of 
ulceration m any part of its circumference The jejunum also was 
healthy Exploration of the rest of the stomach revealed, however, 
the presence of an ulcer on the lesser curvature about one inch from the 
pylorus The ulcer was perfectly free and not adherent to any of the 
neighboring organs The gastroenterostomy stoma was proximal to 
this ulcer A partial gastrectomy was then performed according to the 
Billroth II method, the antrum being removed up to a point proximal 
to the ulcer The existing gastrojejunostomy was left intact Further 
examination of the stomach and duodenum during this procedure did 
not show the presence of any other ulcer or the scar of a healed ulcer 
The stomach and the first portion of the duodenum were examined 
interiorly as well as exteriorly 

This patient is now perfectly well one year after the operation She 
has gained thirty pounds in weight, eats anything, and, in the words of 
Von Haberer, “ is unconscious of the fact that she has a stomach ” 

Inasmuch as her symptoms returned five weeks after her first oper- 
ation, — a well-performed gastroenterostomy, — and inasmuch as a very 
careful search failed to reveal the presence of a scar that would be 
left by a previously healed ulcer, it seems certain that she was suffering 
from this same ulcer at the time of her previous operation, and that 
the gastroenterostomy performed for its cure was entirely without effect 
It should again be emphasized that this ulcer was near the pylorus and 
that it was not adherent to any of the neighboring organs 

There is no intention in tins paper to discuss the relative merits of the 
other surgical procedures for the treatment of gastric ulcers It is merely 
intended to add a little further evidence to the view that has steadily gained 
ground, that no matter what procedure is used, it should, if at all possible, 
include removal or destruction of the ulcer That this view is, however, by 
no means generally accepted is shown by the number of distinguished men 
mentioned m the beginning of this paper who still lean most strongly 
to gastroenterostomy 

The most important argument advanced against the radical procedures, 
such as partial gastrectomy, is the higher mortality of this operation as com- 
pared to gastroenterostomy But such an argument is really not fair None 
but members of the extreme right wing wall deny that a gastroenterostomy 
alone is of very little value m the treatment of, let us say, an ulcer on 
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the posterior wall, perforated and adherent to the pancreas Here the ulcer 
must also be attacked, for instance by a partial gastrectomy (others will pre- 
fer excision), if a cure is to be predicted with reasonable frequency It 
is therefore not fair to place the mortality rate of gastroenterostomy against 
that of gastrectomy In a large number of severe cases which the latter 
operation cures the former is entirely without effect and might just as well 
not have been done It would be almost as logical to compare the mortality 
rate of inguinal herniotomy with gastrectomy 

As regards the mortality of partial gastrectomy, there can be no doubt 
that with the improvement of technic it will be lowered It may be interest- 
ing to add that when Von Hacker, 21 in 1895, reported concerning the gastro- 
enterostomies that had been performed m Billroth's clinic from 1880 to 
1894, there was a mortality of almost 51 per cent To-day that figure has 
shrunk to from 2 to 4 per cent 

SUMMARY 

1 Gastroenterostomy performed for the cure of gastric ulcer may be 
followed by — 

a Hemorrhage In one-half of the cases this probably comes from 
the unhealed ulcer 
b Perforation of an unhealed ulcer 
c Carcinomatous degeneration of the ulcer 

d Persistent or recurrent gastric symptoms In some of the cases 
these symptoms are due to the unhealed ulcer 

2 Gastric ulcers may develop in the stomach in the presence of a gastro- 
enterostomy This does not refer to gastrojejunal ulcers 

3 A case is reported where the persistence of gastnc symptoms was due 
to an unhealed prepyloric ulcer following a well-performed gastroenteros- 
tomy The symptoms yielded to partial gastrectomy 

4 If at all possible the surgical treatment of peptic ulcer should include 
the removal or destruction of the ulcer 

5 It is unfair to compare mortality statistics of partial gastrectomy and 
gastroenterostomy, since the former operation can cure severe cases in which 
the latter is entirely without effect and might just as well not have been done 
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By Ernest L Hunt, M D 

BURGEON AND DIRECTOR OP SURGICAL SERVICES WORCESTER CITT HOSPITAL 

AND 

Philip H Cook, M D 

RONTGENOLOGIST TO WORCESTER CITE AND HEMOBIAL HOSPITALS 

of Worcester, Mass 

The purpose of this communication is to place on record two cases of 
diverticulum of the upper third of the jejunum, in one of which the diagnosis 
was made by the X-ray and confirmed by operation wherein the diverticulum 
was removed with recovery of the patient and relief of symptoms, while m 
the other a diagnosis of appendicitis was made, a fatal result followed 
appendectomy and autopsy revealed a diverticulum 

Hitherto much has been written of diverticulosis of the colon and more 
recently of the duodenum An article by William Mayo, 1 m 1917, covers 
the former, and articles by Case, 2 of Battle Creek, Roberts and Cole, 3 and 
E Willys Andrews 4 within the past year cover the latter, so that a dis- 
cussion of diverticulosis in general will not be attempted It is because of 
the comparatively few cases on record of the particular Jesion described, as 
well as the apparent fact that the condition comprises a clinical entity diag- 
nosable and susceptible to specific relief by surgery, that we offer this report 
Referring briefly to Case’s paper, we find that he was able to collect from 
the literature of the period 1854 to 1920 but seventeen cases in which diver- 
ticula of the jejunum were found at operation or autopsy Of these four 
were single, and the rest multiple, one having four hundred sacculations 
It is interesting to note that practically all are at or near the mesentenc 
attachment and when multiple may be associated with diverticula of other 
parts of the intestine and sometimes of the bladder 

To this list Case adds two detailed histories from his own experience, 
in both of which the diagnosis was made by X-ray and confirmed by operation 
He also refers to three other diagnoses made, but which were not confirmed, 
as patients were not operated upon and therefore not included in his list 
So far as we know, the honor of being the first to diagnose the condition 
prior to operation belongs to Case , we believe, however, that under the stimu- 
lation of his articles others like ourselves will find them out and one more 
“rare” condition will assume a position in the ranks of the relatively 
commonplace 

In support of our suggestion that the condition may be a clinical entity 
of some importance, we take the liberty to abstract the history of his first 
case, which was an adult male having a single large diverticulum near the 
duodeno-jejunal junction, in which the symptoms were “ indigestion ” for the 
preceding ten months, feeling of pressure and distention of stomach develop- 
ing immediately after meals, causing much discomfort and distress, relieved 
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somewhat by belching of gas, no pain, no nausea and no vomiting, but occa- 
sional “ heart-burn ” at two a m and intestinal flatulence This large sac 
was associated with many small ones and was situated between the folds of 
the mesentery and devoid of muscularis Treatment was resection of 30 cm 
of the bowel 

Case I — E C , male, aged fifty-four Occupation, operative. His 
work required considerable sustained muscular tension but no direct 
pressure on abdomen Admitted medical, December 12, 1920 Service 
of Dr G A Tripp Chief complaint Stomach trouble 

Past history negative up to present illness, which dates from fifteen 
months ago, since when he has lost fifty pounds in weight and feels 
“ run down ” His trouble began rather abruptly with epigastric pain, 
developing one morning after he had begun work and thereafter about 
ten minutes to one hour after meals, more recently as apt to come on 
with stomach empty and to be eased by taking food, but returning soon 
after The pam is located m middle epigastrium and radiates to right 
and back Patient is sure that he observed blood in stool a week ago, 
has no hemorrhoids, has never been nauseated nor has he vomited at 
any time 

Physical examination Well-developed and nourished man m fair 
general condition 

Central nervous system, heart, lungs, skin, genitals and extremities 
normal 

Abdomen relaxed, soft, tympanitic, no area of localized tenderness, 
except rather vaguely deep m middle epigastrium By rectum * Prostate 
is found slightly enlarged, no tenderness, swelling, hemorrhoids or 
fissure felt Temperature, 96 8° Pulse, 94 Blood-pressure, 90/60. 
December 18, 100/76 

Urine December 13, 1920, acid, 1034, no albumen, sugar or bile 

X-ray examination (December 18th) Regular gastro-intestmal 
series No abnormality shown in stomach or duodenum In region 
of jejunum and shown on a series of plates is a shadow about size and 
shape of the duodenal cap Diverticulum might produce such an ap- 
pearance — P H Cook 

Note — Sac had nearly emptied on six-hour plate and entirely on 
twenty-four hour. 

Progress . House diet with meat 

December 16th Patient’s gastric distress seems to be of an indefinite 
character, pain and distress may come on twenty to forty-five minutes 
after meals or in the evening on empty stomach Still losing weight 

Blood chemistry December 22nd Sugar, 1 1 , creatimn, 1 1 , urea 
nitrogen, 14, alkaline reserve, 65 

December 12th Wassermann negative 

December 21st Blood differential, polymorphonuclear, 76 per cent 
Lymphocytes, 20 per cent Eosinoplules, 3 per cent Mast, 1 per cent 
Reds show no abnormality, platelets present m average ratio to reds 

December 22nd Whites, 7800 , reds, 3,864,000 
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December 15th and 18th Examination of stools negative for blood 
Phthalein test, December 16th, 58 per cent , two hours 

December 23rd Urine, acid, 1032 No albumen , no sugar 
December 21st X-ray examination repeated Diverticulum shows 
as before, not visibihzed by fluoroscope — P H Cook 

December 24th Transferred surgical Operation December 29th 
Operation Record Operator, Doctor Hunt, assistant, Doctor 
Baxley Anaesthetic, ether , cone method, by Miss Fennell Preopera- 
tive diagnosis Diverticulum of jejunum (by X-ray department) 

Description of operation Right paramedian incision centering at 
level of umbilicus Appendix pulled out and found to contain concre- 
tions and was removed Systematic exploration of small intestine, be- 
ginning at lleocsecal junction and carried upward, found three inches 
below upper end of jejunum on the left side near the mesenteric attach- 
ment, a diverticulum roughly pear-shaped and approximately three 
cm deep and three cm broad Dissecting peritoneum around its 
attachments, the communication with the intestine was found to be 
about I cm in diameter The diverticulum was clamped at the neck, 
tied off, amputated, and the stump buried by a double row of Lembert 
sutures, the mesentery on that side being hooked up by a large suture 
to serve as a buttress This procedure was carried out with very careful 
protection of adjacent bowel by gauze Wound closed layer by layer 
Condition of organs explored Gall-bladder, duodenum, liver, stom- 
ach and colon normal Condition of patient as to shock, hemorrhage, 
no apparent shock, no hemorrhage Post-operative diagnosis same 
Operation by name Appendectomy, diverticulectomy 

Pathological report, December 29, 1920 Diverticulum of intestine, 
which on section shows a very thin muscularis with a thickened mucosa 
The appendix shows moderate chronic fibrous changes — Dr F H 
Baker , 

Progress Convalescence was uneventful, patient discharged as 
“ cured ” January 17th, nineteenth day after operation 

Follow-up note Returned to hospital April 1, 1921, having devel- 
oped a ventral hernia m operation wound Has gamed twenty-two 
pounds in weight and had no recurrence of the symptoms which pre- 
ceded the operation 

The outstanding features of the symptomatology m this case are (1) 
Rather definite onset (2) Rapid and considerable loss of weight (3) 
Digestive symptoms consisting of pain and discomfort of rather uncertain 
character, but in general, corresponding to the period when the sac might 
be distended by partly digested food and radiating to the upper lumbar 
region (4) Rather diffuse and inconstant tenderness m the neighborhood 
of the sac The diagnosis depended upon the routine X-ray examination 
It seems remarkable that so well-formed a sac which would a priori seem 
to have existed much longer than symptoms attributable to it can be traced 
should suddenly become an active source of serious disturbance without hav- 
ing become subject to some superimposed condition such as ulcerative or m- 
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Fig 2 — Sketch showing location of diverticulum and relations as 
found at operation in Case I 




Fig 3 — Section of jejunum from Case II removed at autopsy 
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flammatory changes If we can assume a sudden development of such a 
lesion from mechanical strain, it becomes less puzzling Doubtless herniation 
is a cause of many diverticula, as we not uncommonly find obvious herniation 
of mucosa m bowel distended from obstruction below and m such the muscu- 
lans is lacking m the sacculated portion In this instance the muscularis 
mucosae is present, but the muscularis itself is found only in segments at the 
point of section, which was at the side of the sac, hence it is possible that 
by slow pouching the mucosa was driven through a defect m the muscular 
layer near a point of penetration by the blood supply The villi, glands of 
Lieberkuhn, and solitary follicles are present as normally found in the 
jejunum, and there is no evidence of any inflammatory process Symptoms 
must have been dependent upon distention when packed by intestinal contents 
and their development coincident with the attainment of a certain size in the 
pouching when immediate emptying was no longer possible 

Bearing these symptoms in mind and remembering the possibilities of 
ulcerative, suppurative and carcinomatous developments upon such a lesion, 
it seems probable that it will be more frequently considered in differential 
diagnoses and its true importance discovered 

The distinctive Rontgen findings in this case consisted of a well-defined 
shadow, of solid and constant density, uniform in its relation to the feathery 
coils of jejunum, yet movable independently of them The “ fluid level,” 
mentioned by Roberts and Cole, was not observed 

Case II — (By courtesy of a colleague ) No. a-19666 Male, aged 
forty-four years, divorced, laborer in street department Entered 
April 3, 1921 

Past History Negative, except for malaria as a young man Con- 
stipation associated with vertigo and diplopia recently Habits de- 
scribed as good and venereal not recorded No loss of weight or 
swelling of feet 

Present Illness About twelve hoiirs prior to entrance began to have 
sharp pains and general discomfort in abdomen, accompanied by dizzi- 
ness and nausea, vomiting everything ingested during day Throat 
negative Chest lungs negative Heart slightly irregular with rough- 
ened aortic first No murmurs Blood-pressure, 134/88 Pulse, 80 
Temperature, 99 0 White count, 8400 Haemoglobin, 90 per cent 
Abdomen generalized tenderness m lower right and left quadrants with 
point of maximum tenderness two inches below McBurney's point. 
This tenderness is very acute on deep palpation Urine specific grav- 
ity, 1002, no albumen, no sugar 

Preoperative Diagnosis Appendicitis, acute 

Operation (ether, cone method) Found a retrocaecal adherent 
appendix five inches long which w T as removed with some difficulty and 
stump cauterized Pulse did not exceed 96 Good ether recovery 
April 4, 1921 During forenoon had difficulty in speaking, follow'ed 
m afternoon by inability to swallow’ Examination showed pharynx 
dry r and insensitive with apparent paralysis of muscles of digluiibon. 
Pulse remained of good character, 76 Temperature, 98 6°. 
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April 5, 1 921 Died suddenly at 3 50 A M 

Cultures Abdomen, no growth Throat, no diphtheria Pathologi- 
cal report chronic appenditicis, no marked changes Final diagnosis 
(clinical) appendicitis, chrome Acute bulbar paralysis 

Autopsy Pia thickened and opaque over both hemispheres Section 
of brain showed no gross lesion Bronchi showed injection of mucosa 
with blood-tinged, frothy mucus Lungs oedematous , moderate passive 
congestion of liver and spleen Ecchymosis and a very little free blood 
about site of appendix , no peritonitis Forty centimetres below upper 
end of jejunum, lying between folds of mesentery, is a diverticulum, 
size of an English walnut Inflation of gut shows that its wall is much 
thinner than the intestinal wall There is no surrounding inflammation 
Kidneys enlarged, otherwise not grossly abnormal Anatomical diag- 
nosis wound of recent appendix operation Lepto-menmgitis, chronic 
Bronchitis, acute Diverticulum of jejunum 

The cause of death in this case is obscure m spite of the autopsy 
The low specific gravity of urme with oedema of lungs suggests a toxic 
condition, while lepto-menmgitis is consistent with syphilis A post- 
mortem Wassermann was negative 

Our reason for reporting it lies in the presence of the diverticulum 
Could it not have been responsible for the symptoms attributed to the 
appendix 7 It will be noted that pulse, temperature and white count were 
but little disturbed, and while this is not extremely rare in very serious 
appendicitis, in this instance it may be interpreted as favoring the other 
hypothesis, moreover, the point of maximum tenderness was much below 
the actual level of the appendix 

We cannot go so far as to advise the administration of a barium meal in 
the face of an acute abdominal crisis with vomiting, nor do we consider the 
possibility of such a lesion as a contraindication for prompt operation in 
such an acute abdomen, but would suggest that in event of finding the sus- 
pected lesion absent or insufficient to account for the symptoms, diverticulum 
be kept in mind and the small bowel explored from end to end In the less 
urgent cases and in obscure cases m general the possibility of these lesions 
should be carefully considered m the course of the routine Rontgen exam- 
inations of the gastro-mtestmal tract 
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RADIUM TREATMENT OF CARCINOMA OF THE BLADDER 
By Benjamin S Barringer, MD 
of New York 

CLINICAL REPORT FROM THE MEMORIAL HOSPITAL"OF NEW YORK 

The treatment of carcinoma of the bladder at the Memorial Hospital 
has been divided into two periods, viz , that prior to June, 1919, when we 
were testing what could be done with radium applied through the urethra and 
without opening up the bladder, and that period since June, 1919, when we 
have added to the mtraurethral treatment the application of radium through 
the bladder opened suprapubically The object of this latter phase was to 
destroy extensive bladder carcinomata which we had not been able to cope 
with through the urethra The results of both these forms of treatment are 
herein reported and this paper is based upon all cases seen at the Memorial 
Hospital up to January, 1921, a period of nearly five and a half years One 
hundred and forty-two cases of advanced carcinoma, four cases of small 
carcinoma, nine cases of extensive papilloma, two borderline cases 

Pathology — Classification — In fifty-three cases of tumor of the bladder 
the pathological examination (Ewing) was as follows Papilloma, seven 
cases , papillary carcinoma, eighteen cases , infiltrating carcinoma (variously 
called epidermoid carcinoma, malignant epithehomata, papillary infiltrating 
carcinoma), twenty-two cases, adenocarcinoma of prostatic type (alveolar 
carcinoma), four cases, papillary adenocarcinoma, one case 

I can see no reason for making another class " malignant papilloma,” 
which means that a tumor purely papillomatous m histological structure, 
either by its rapid growth or rapid recurrence after removal, shows more 
malignant tendencies than the usual papilloma The term " malignant papil- 
loma” refers to a clinical rather than a histological difference In these 
fifty-two cases there was but one which could not be classified under the above 
heading, that of papillary adenocarcinoma The four cases of alveolar car- 
cinoma were probably secondary to a prostatic carcinoma 

Papillary Degeneiation into Catcmovia — There has been much written 
over the fact that papillomatas may remain such for a long period and then 
take on a carcinomatous degeneration (Mandlebaum, the Pathology of New 
Growths of the Bladder, Suigay, Gynecology and Obstetrics, September, 
1907, Buerger, Trans of A U A, 1915) The basis for this rests upon 
two findings 

1 Clinical A pure bladder papilloma may be observed at one time 
(cystoscopically and by pathological specimen), and a number of years 
later a well-developed carcinoma identified 

2 Pathological The fact that a tumor shows m one part pure papilloma 
and m another part carcinoma may indicate that a benign papilloma has be- 
come carcinomatous 
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We have seen patients with extensive papillomata of the bladder with his- 
tones dating back four, five, six years and more which showed at the time 
of examination no malignant changes (pathological examination, Ewing), 
and which had no induration at the base of any of the multiple tumors We 
have also seen patients with carcinoma of the bladder (identified pathologi- 
cally and cystoscopically) live for a number of years with their carcinomas 
Our observations lead us to believe that many bladder tumors run true to 
their original histological structure Many papillomata begin and end papil- 
lomata, and many carcinomas begin and end as such We must, however, not 
forget that malignant degeneration may take place in a papilloma and there- 
fore papillomata are potentially malignant 

History — A ge first seen — 125 cases (121 extensive carcinoma, four small 
carcinoma) Twenty to thirty years, three cases, thirty to forty years, six- 
teen cases , forty to fifty years, twenty cases , fifty to sixty years, thirty-seven 
cases , sixty to seventy years, thirty-five cases , seventy to eighty years, four- 
teen cases 

The fifth and sixth decades showed the greatest incidence of carcinoma 
Nine extensive papillomata of the bladder gave four cases between fifty and 
sixty, two cases between sixty and seventy, one case between seventy 
and eighty So giving about the same age incidence as carcinoma 

Duration of Symptoms — One hundred and twenty-one cases (116 ad- 
vanced, five early carcinoma) One to three months, fifteen cases , three to 
six months, fourteen cases, six to twelve months, thirty-five cases, twelve 
to eighteen months, nine cases, eighteen to twenty-four months, sixteen cases, 
twenty-four months, 32 cases 

These tables emphasize that most patients with carcinoma of the bladder 
have symptoms for a year or more before their condition is seriously con- 
sidered If they could be seen earlier very many more could be cured 

Among the cases of extensive papilloma was one with symptoms dating 
back six years , he had extensive solid papillomata almost filling the bladder 
There was no induration of the base of any of these , pathological examina- 
tion (Ewing) showed papilloma One extensive carcinoma of the bladder 
had bladder symptoms dating back fourteen years 

Sex — On hundred and fifty-three cases — male, 119, female, thirty-four 
This preponderance of males may signify that inflammation may be a causa- 
tive factor in carcinoma of the bladder Prostatitis and tngomtis (gonor- 
rhoeal) have no analogue in the female 

Loss of Weight and Strength — Of 126 cases (124 advanced carcinoma), 
thirty-nine cases showed a decided loss of weight Loss of both weight and 
strength is commonly supposed to be an accompaniment of malignant disease 
These two as a symptom of bladder carcinoma generally appear late In our 
records there are a good many cases of bladder carcinoma, too advanced for 
any therapy, which have kept both their weight and strength up to the time 
v hen seen If the loss of weight be due directly to the carcinoma and not 
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secondary as eg, serious infection of the kidneys, then one may suspect that 
the carcinoma has grown beyond the bladder 

First and Second Symptoms — One hundred and thirty-eight cases (135 
advanced carcinoma, three small carcinoma) 

Hcematiiria — First symptom, seventy cases, second symptom, sixty cases; 
no hsematuria, eight cases This symptom of tumor of the bladder therefore 
appeared m 130 out of 138 cases In recognizing this as a cardinal symptom 
m early cystoscopy and appropriate treatment thereafter lies the solving 
of the question of carcinoma of the bladder 

In eight extensive papillomas of the bladder, but one gave no history 
of haematuna 

Disturbance of Urination — One hundred and eighteen cases (116 advanced 
carcinoma, two small carcinoma) , first symptom, fifty-eight cases , second 
symptom, fifty-two cases 

The carcinoma in the majority of cases causes some urinary disturbance 
Frequent urination, dysuria, polyuria, retention, incontinence 

Loss of Weight (116 cases) — First symptom, no cases , second symptom, 
five cases Loss of weight comes on late m the disease 

Pam Down Leg (116 cases) — First symptom, no cases, second symptom, 
three cases 

This symptom so often seen m prostatic carcinoma is comparatively rare 
in bladder carcinoma and is almost always an index of nerve involvement by 
the carcinoma beyond the bladder. 

Examination — Cystoscopy 1 Presence of Tumor 2 Carcinoma or 
Papilloma Usually the cystoscopic diagnosis is not difficult If there is 
fresh bleeding, the best view of the bladder and tumor is made during irri- 
gation The red, fluffy papilloma may be confused with blood clots, and the 
gray, sloughy carcinoma with calcareous incrustation of the bladder The 
examination of pieces of tumor obtained with the rongeur forceps (cysto- 
scopic) or sticking to the cystoscope may confirm the diagnosis Pieces of 
the white, sloughy portions of a tumor usually show nothing diag- 
nostic microscopically 

Carcinoma or Papilloma — It probably falls to our lot at the Memorial 
Hospital to see more carcinoma than papilloma In five years we have seen 
very few, not more than five or six, papillomas which have been suitable for 
destruction by fulguration * We have also seen many patients whose tumor 
has been fulgurated at length and often before they came to us with full- 
blown carcinoma Extensive tumors of the red papillary type should be 
suspected of being carcinomatous, notwithstanding the oft-returning patho- 
logical report “ papilloma ” The more a tumor tends towards the flat type, 
the more malignant is it. 

A raised thickened base means carcinoma All sloughy tumors are 
carcinomatous 

* These are not included in this report 
48 
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Rectal Examination — If theie is extensive induration of the bladder base, 
that is an indication that the tumor has grown through the bladder If the 
tumor or its base is felt, but, between the tumor and the examining finger, 
is interposed somewhat soft bladder \\ all the case is still suitable for explora- 
tion In a number of such cases we have removed the tumor from the blad- 
der for various penods of time The examination should be made with a 
thin-gloved finger, the bladder must be empty of fluid 

Residual Urine — This is rarely present if the prostate is not primarily in- 
volved and should always suggest the possibility of this 

Kidney Function — In ten out of fifteen cases (operated upon) the kidney 
function was reduced In a few instances this reduction was marked, the 
lowest phenosulphonephthalein output being 5 per cent in the first hour and 
7 per cent in the second This reduction m kidney function which occurs in 
peihaps two out of three cases of carcinoma of the bladder is of importance 
m determining the length of the operation, the kind of operation and the 
prognosis We have had three interesting kidney conditions following the 
use of radium 

Case I — J A H , who had an infiltrative carcinoma of the right side 
of the bladder near the right ureter orifice This was small and oper- 
able It has been destroyed by radium now for four years He also had 
retention of urine and a hypertrophied prostate In the midst of his 
radium treatment he had a stormy time with retention of urine and 
pyuria About a year ago it was determined that his kidney corre- 
sponding to the side occupied formerly by the carcinoma was a pyo- 
nephrotic sac Either the carcinoma encroaching upon the ureter or 
cicatrization by the radium caused this kidney’s destruction 

Case II — K B Had an extensive carcinoma of her bladder around 
the right ureter Previous to radium treatment she had several very 
severe attacks of renal colic on the side corresponding to the tumor 
For ten months subsequent to radium treatment she had no more attacks 
of renal colic The tumor was by no means entirely gone, but appar- 
ently that portion around the ureter orifice was destroyed, so relieving 
her of the attacks of colic 

Case III — B , who had an extensive papilloma of the right side of 
his bladder He had previous to operation a phenolsulphonephthalein 
output of S per cent the first hour, and 7 per cent the second hour 
His bladder was opened suprapubically, the tumor snared off and 
radium imbedded m the base For a number of weeks he ran a slight 
temperature, then considerable temperature and was found to have a 
large right kidney His condition became pi ogressively worse I 
opened his kidney under novocain and found it to be liydroneph- 
rotic with the urine under tension and with pus in the kidney pelvis 
This was drained, the patient became better for a number of weeks, then 
died septic 

Cystogram — We have used the following technic at the Memorial Hos- 
pital to graphically show the tumor and the infiltration of the bladder wall 
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The patient is placed flat on his back, a catheter is introduced into his bladder, 
and the contents emptied With a large syringe the bladder is blown up 
with air until the patient feels discomfort The radiograph is immediately 
taken without withdrawing the catheter from the bladder We have m many 
cases compared the findings on opening the bladder with the results shown 
by cystogram, and find that m most cases they pretty accurately correspond 
If a tumor is pedunculated its pedicle is not shown by cystogram 

Secondary Ui ethral Tumors — We have seen a good many cases of 
urethral tumors either accompanying or following bladder tumors I think 
we often overlook these small urethral tumors having our eye on the major 
condition Whether these are real implantations from the bladder or a 
retrograde lymphatic invasion I hesitate to say Most of these urethral 
implants are of the same structure as the bladder tumor, although I have 
lately seen a small soft ui^thral tumor m a patient m whom I had removed 
an indurated carcinoma from his bladder I think it safe to consider them 
as malignant as the bladder tumor 

Indications for Radium — i Local Removal from Bladder If the 
tumor is confined to the bladder it may be suitable for removal by radium We 
have removed from the bladder (for various periods of time) all kinds of 
carcinomata, vis., infiltrating, indurated, extensive, highly malignant f This 
naturally does not mean that we have been uniformly successful , far from it 
Different tumors react differently to radium 

2 Hematuria — Radium fairly consistently controls hemorrhage, and 
may be used for this even if the tumor has gone beyond the bladder 

3 Retarding the Growth of Tumor — The question is often asked, " Even 
if there is no hope of cure, will not radium retard the tumor growth so a 
patient may live longer and more comfortably 7 ” Undoubtedly this is true 
now and again The cases m which radium does this are so few, however, 
the failures so many, that I believe it unwise to give radium therapy in those 
cases m which there is no hope of removing the tumor from the bladder 

Reaction of Different Tumors to Radium — Different papillomata showing 
precisely the same structure microscopically react differently to radium — 
some are destroyed easily and some resist The same is true of papillary 
carcinoma, although as a rule papillary carcinoma seems to be more sensitive 
to radium than papillomata Papillary carcinoma can be destroyed by sur- 
face radiation (using large doses of screened radium) Indurated carcino- 
mata are best destroyed by the implanting throughout the indurated area small 
bare tubes of radium into the base of a tumor and leaving them there These 
bare tubes are very caustic, and very local m their action, extending over an 
area of about one cubic centimetre In using them even with great accuracy it 
is possible to miss come carcinomatous area Therefore we use a combination 

y The largest infiltrating tumor removed was as large as a hen’s egg, had grown 
through the bladder wall and was adherent to the symphysis This case is described on p 760 
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of the bare tubes (in the depth) and the screened radium (m the surface) m 
every case of indurated carcinoma 

Determination of Method of Radium Treatment — I Intravesical 
Growths confined to and around bladder neck Papillomata Peduncu- 
lated papillary carcinoma if pedicle can be reached Infiltrating sessile 
growths of no more than 2 cm in diameter 

II Suprapubic Growths other than the above and without metastasis 
Extensive infiltration of the bladder wall, large and multiple tumors are 
the indication for section, to which all doubtful cases are submitted 

Intravesical Methods By means of a flexible spring holder used 
through the sheath of the Brown Buerger operative cystoscope a hundred 
or more milhcuries of unscreened radium may be held up against the tumor 
for the period of half an hour while the tumor is being observed through 
the cystoscope This may be repeated every two weeks, or less often if 
the tumor is disappearing satisfactorily If the tumor looks solid or hard, 
or has a base which looks indurated, then we may treat it by thrusting into 
its base or the indurated part, a radium needle screened simply by the steel 
of the needle This needle is also on a flexible spring and is used through 
the operating cystoscope Needles from fifty to 200 may be used for a 
period of time up to forty minutes We must remember that in this method 
the action is local and caustic We have tn a similar way implanted small 
bare tubes of radium into the base of a tumor and left them there For 
this, bare tubes of o 5 me to a square centimetre of tumor are used, and 
left in place The action here is still more local and more caustic We have 
used all of these methods and combinations of them m various tumors and 
by all of them have destroyed small or recurrent carcinomata of the bladder 
If a tumor is more extensive, if it is papillary m character, if the patho- 
logical examination shows pure papilloma, and especially if it be around the 
bladder neck we often start the treatment by placing into the bladder two 
tubes of screened radium ( 6 mm silver, 2 mm rubber) These tubes are 
inserted through the sheath of a straight cystoscope and tied with a string 
and left in place for varying periods of hours and then pulled out of the 
urethra by the attached string As a rule we use two tubes of 50 me for 
five or six hours The value of such radiation is first, to see how the tumor 
reacts to radium , second, to temporarily stop the bleeding to make cystoscopy 
possible, and third to destroy that portion of the tumor around the internal 
urethral orifice If the tumor is carcinomatous and large, and we believe 
from our examination it is confined to the bladder, then we do the open 
operation described below 

Suprapubic Application of Radium in Extensive Carcinoma — Because 
we were unable to cope with extensive carcinomas of the bladder by the mtra- 
urethral method, in June, 1919, we began to open up the bladders in selected 
cases and implant radium directly into the carcinoma The technic is 
as follows 
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Gas and oxygen anaesthesia is used The bladder is prepared pre- 
vious to operation by washing it out with a I 4000 acriflavme solution, 
then draining the fluid out of the bladder and blowing the bladder up 
with air The patient is placed in Trendelenburg’s position The skin 
incision is a long one, extending from the symphysis to the umbilicus 
The prevesical fascia is cut transversely at the symphysis and dissected 
back, the bladder being exposed well down its posterior wall The 
urachus is cut, and the exposure extends beyond this The sides of 
the wound are screened with gauze soaked in acriflavme (1 to 4000) 
solution The bladder is gently palpated so the incision may not go 



Fig 2 — Method of burying radium emanation tubes in growth by means of special in- 
troducer and the cystoscope 

through tumor tissue Between two clamps the bladder is opened and a 
three- or four-inch incision is made longitudinally The cut surface 
of the bladder is grasped by clamps, the clamps being about one inch 
apart The reason for this is that the bladder will otherwise collapse 
and fall down into the pelvis when retractors are put m it, so making 
operation impossible A light is thrown into the bladder and bladder 
retractors three or four in number are gently placed in the bladder The 
retractors which we have used most have been made for us at the 
Memorial Hospital They are made of one-eighth-inch steel wire in the 
form of an open loop The advantage of these is that the tumor may 
be seen through the open portion of the retractor, and treated The 
tumor being exposed is sponged as little as possible to prevent bleeding 
and spreading of tumor cells Alcohol sponges are used Any pro- 

757 



BENJAMIN S BARRINGER 


trading portions of the tumor are snared off, using a simple wire snare 
If the tumor is flat and not papillary m type, none of it is removed 
The reason for snaring off the papillary part is to better expose and 
treat the base Indurated parts of the tumor are implanted with radium 
bare tubes (o 5 me ) by means of a needle, using two of these to the 
square centimetre These bare tubes are not put in the normal mucous 
membrane, but within a quarter of a centimetre of the edge of the tumor 



Fig 3 — Surface application of radium emanations to growth under vision by means of 
special applicator in cystoscope 

Finally, surface radiation is accomplished by means of tubes of radium 
screened by 0 6 mm of silver and two millimetres of rubber placed on 
the surface of the tumor and held m place either by gauze packing or 
little hooks on the silver tubes A string is attached to these tubes, 
and they are pulled out after an appropriate time A space c c in 
diameter is radiated by two of these tubes placed longitudinally side by 
side, 1 cm apart To such an area, 500 or 600 milhcurie hours is given 
Before placing these tubes in, a can of ether is emptied into the bladder 
to kill any stray tumor cells The bladder is closed up with plain 
catgut, the strings of the radium tubes and the packing exiting through 
the small opening left m the bladder The gauze screening in the wound 
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as now removed, and ether poured all over the wound The wound is 
closed as usual Two cases operated upon in this manner are here re- 
ported to show what can be done in inoperable (aside from total cys- 
tectomy) cases 

S D , male, age thirty-seven In 1917, nocturnal frequency of 
urination progressively increasing until he urinated every fifteen min- 
utes Never hcematuria 



Fig 5 — Application of radium emanations by meani of “bladder tubes •* 
(Radium emanations screened by small silver tubes which are inserted into 
short pieces of rubber tubing) 


November, 1917, a small carcinoma of the bladder was excised It 
recurred very rapidly Shortly after leaving the hospital his frequency 
was as great as before 

In June, 1919, he came to the Memorial Hospital with complete re- 
tention of urine and had to be catheterized I opened his bladder and 
found his bladder full of clots and red papillary carcinoma the size of 
a small orange attached to the left bladder base and lateral wall The 
papillary portion of this was cut off with a cautery, and fifteen bare 
tubes of radium (3 me each) were planted m the base of the tumor 
which was of the size of a silver dollar and which included the opening 
of the left ureter A suprapubic tube was left m for a number of days, 
then removed, the wound healing without trouble He had burning 
and frequency for a number of months after operation caused by the 
radium Cystoscopy, February 25, 1920, showed a bladder clean of 
tumor There was no induration of its bladder base by rectal examina- 
tion He had gained thirty-nine pounds in weight and working all 
the time 


759 



BENJAMIN S BARRINGER 


In January, 1921, cystoscopy showed a clean bladder with one or 
two very small papilloma of his posturethra These were treated 
by radium 

H W , male, age sixty-two A single liaematuria in January, 1920, 
then clear urine and again, February, hsematuria At this time he was 
cystoscoped and the diagnosis of “ tumor of the bladder ” made 

I first saw him in March, 1920 Then he was a well nounshed 
man, had lost no weight, had a nocturnal unnary frequency of two 
He passed urine colored with blood The rectal examination showed 
slight induration of the middle of the bladder base with a normal pros- 
tate The cystoscopic examination showed a tumor on the nght side of 
his bladder, sloughy on the surface It was impossible to tell its extent 
because of the hasmatuna He gave a history of having had sugar in 
his urme but his blood sugar was not increased He was but a fair 
operative nsk I opened his bladder and found a tumor on the right 
antenor wall, solid, of the size of a hen’s egg It had grown through 
the bladder wall and was adherent to the symphysis We did not cut into 
the tumor for a specimen, but scraped off a slight portion of the surface 
whidi showed on examination mucus and pus There was no doubt, 
however, of the clinical diagnosis of “ carcinoma ” This was the 
largest carcinoma that we had attempted to remove We filled the 
tumor as accurately as was possible with radium tubes of o 2 cm , two 
to a cubic centimetre, leaving these m place The bladder was drained 
for a long time because I feared the sloughy results from the radium 
absorption of the tumor The patient’s recovery was uneventful, bar- 
ring the fact that he had a persistent suprapubic sinus Three months 
after my first operation I cut out the bladder sinus and sewed up the 
bladder During this operation I searched with my finger the site of 
the old tumor, and could find nothing abnormal, barring a slight irregu- 
larity about 1 cm square m the surface of the mucous membrane of the 
bladder He was last cystoscoped m February, 1921, and his bladder, 
while slightly hypercemic over the site of the tumor from the effects 
of the radium, showed no tumor He is in the best of health, and has 
no symptoms except that he gets up once or twice at night to urinate 
to urinate 

Tables showing the results in both intravesical and suprapubic methods 
are appended to this article 

Intravesical — We have removed the carcinoma from the bladder m eleven 
cases by the intravesical application of radium The longest case has gone 
four years and four months with the bladder clean of tumor and proved 
by cystoscopy 

Suprapubic — To January, 1921, we have operated upon twenty-nine 
cases of carcinoma of the bladder There were no deaths directly after 
operation, although one died seven weeks post-operation, and one two months 
post-operation Some of these patients showed carcinoma so extensive that 
no radium treatment was attempted In ten of the twenty-nine cases the 
carcinoma was removed from the bladder, the longest case having gone 
twenty months post-operation with a bladder clean of tumor Five of the 
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cases have not been cystoscoped post-operation The remaining fourteen 
are dead or doing badly and one has not been traced since he left the hospital 
There has been but one implantation of tumor in the operative wound m a 
case which was operated upon before he came to us — so we can divide the 
responsibility for this 

Examination of the chart will show how very extensive and inoperable 
all of the tumors were if we exclude cystectomy I have never seen any 
operative statistics that at all compares with those of the above table 
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HAEMOSTASIS IN SUPRAPUBIC PROSTATECTOMY BY THE 
METHOD OF THE “LOST TAMPON” 

By Herman Fischer, M D 
of New Your, N Y 

surgeon to Lenox hill hospital 

At the present time it is generally agreed among the ma}onty of surgeons 
that suprapubic prostatectomy is the operation of choice in prostatic hyper- 
trophy The argument of a smaller group of surgeons for the perineal oper- 
ation is based on its smaller mortality other things being equal I shall not 
go into details as to the comparative merit of the two methods, but shall 
confine my remarks to the operative procedures which are necessary to make 
the suprapubic operation as safe against possible complications as an opera- 
tion of this magnitude can be made Cabot 1 says " The high operation is, 
I believe, far more efficient and for this reason we might be willing to accept 
a higher risk, but not until it appears that we have reduced the mortality 
to the lowest possible figure compatible with efficient work There are three 
factors which contribute most importantly to the mortality of the operation 
and to those I would direct your attention These are the anesthetics, the 
shock, entirely apart from bleeding, and the bleeding itself It has, of course, 
been generally recognized that the control of bleeding was an important 
factor in the success of operation and yet I do not think that recognition 
has been as complete as the situation requires ” 

The complications which are apt to mar the results of suprapubic prosta- 
tectomy are, m order of their frequency, hemorrhage, shock, uramia, sepsis 
Shock, uraemia and sepsis we have learned to avoid, in the majority of cases 
which are at all considered operable, by the two-stage operation and local 
anaesthesia It is the question of haemostasis which is still a source of 
anxiety to the surgeon , and the many different methods advocated to deal with 
postoperative hemorrhage show, that up to the present this great danger is 
not adequately met 

The difficulty of reliable haemostasis in prostatic hypertrophy lies in the 
peculiar anatomical conditions After enucleation of the gland a large bleed- 
ing cavity is left which freely communicates with the bladder, more or less 
filled with urine It is the inability of the surgeon to keep the bed of the 
prostate dry which, is responsible for the severe postoperative hemorrhages, 
adding a certain avoidable percentage to the mortality 

The source of the bleeding can be the arteries and veins in the torn mucous 
membrane of the urethra and bladder These vessels, however, are rarely 
large and of no great importance and can easily be dealt with by suturfe or the 
application of clamps The dangerous hemorrhages arise from the bed of the 
prostate itself 
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Let us consider for a moment what happens when we enucleate the pros- 
tatic gland In order to understand this properly we have to take into con- 
sideration a few anatomical points The prostatic tissue is surrounded by 
a thin but fairly resistant tunica propria consisting of connective tissue and 
smooth muscle fibres This tunica is the only structure which deserved the 
name “ prostatic capsule ” External to this thm capsule lies the pelvic 
connective tissue which in front and on both sides of the gland make up the 
superior pelvic fascia Posteriorly the pelvic fascia forms what is known as 



Denonvillier’s fascia Between Denonvillier’s fascia and the capsula propria 
of the prostate there are situated only very small veins which empty into 
the hemorrhoidal venous plexus In front, however, and on the lateral 
aspects of the prostate there are placed between the capsula propria and the 
superior pelvic fascia the very large and important venous plexus of San- 
torini (in front of the gland) and vesical venous plexus (laterally to the 
gland) The wall of the wound cavity consists mainly of the original glan- 
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dular masses of the prostate proper which has been compressed by the hyper- 
trophy of accessory prostatic glandular tissue which lies scattered in the 
neighborhood of the internal orifice of the bladder and throughout the whole 
part of the prostatic urethra Thus it is seen that what we call prostatic 
capsule in the surgical sense is in reality compressed lateral lobe of the prostate 
gland In performing suprapubic prostatectomy, therefore, we remove these 
accessory hypertrophied masses, whereas the true prostatic tissue is left in the 
wall of the wound cavity These findings of Lehndorf 2 have been confirmed 
by Freudenberg , 3 who made his interesting anatomical studies on patients 
who had died from the operation The hypertrophy of the prostate was con- 
fined exclusively to that part of the gland which lies between the internal 
orifice of the urethra and the mouth of the ductus defer entes 



Fig 2 — V iew of prostatic bed from above 


Ordinarily, therefore, the bleeding comes mostly from the mucous mem- 
brane of the urethra and the bladder and the 'compressed prostate tissue in 
the wall of the cavity The hemorrhage from these tissues is usually not 
excessive The dangerous hemorrhages must originate from injuries of the 
plexus Santorini and vesical plexus which are only protected by the thin, 
although fairly resistant capsula propria, it can easily be understood that 
injuries of the venous plexus are possible, especially m difficult enucleations 
This would also explain our experience that severe hemorrhages occur not 
m all cases of suprapubic prostatectomy, but only in a certain percentage of 
cases m which these venous structures have been inadvertently injured 

Methods of Control of Hemorrhage — Three different procedures have 
been recommended 
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1 Packing of the prostatic bed by gauze tampon 

2 Continuous irrigation with hot saline or mildly antiseptic fluids 

3 Mechanical contrivances as the Hagner and Soresi bag 

The method which suggests itself naturally is the gauze tampon on account 
of its simplicity and ever-readmess However, it was found that m spite of 
careful packing hemorrhage could not be controlled and surgeons therefore 
looked around for other reliable means 



Suter, 4 m speaking of hemorrhage, remarks that none of the various 
methods in use against it constitute a guarantee 

Squier 6 packs cavity with strip of gauze which is led out of the bladder 
through a large drainage tube 

Beer 6 also packs with a strip of gauze attached to a heavy silk thread 
which is passed through the bladder drainage tube Thompson recommends 
against the danger of bleeding internal administrations of chloride of calcium 
two days before operation, a procedure which Augier criticizes on account of 
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the danger of thrombosis and embolism caused by the increased coagulability 
of the blood 

Freeman 7 employs a strip of iodoform gauze, or gauze soaked in some 
styptic material The end of the gauze is retained m the grasp of a pair of 
blunt forceps He leaves the clamp in the bladder, its ends projecting from 
the wound He exerts pressure upon the clamp by passing an ordinary 
rubber bandage around the patient’s body beneath the pelvis and over the 
notch between the locked handles 

Barringer 8 publishes practically the same method a few years later and 
cites as disadvantages of the method (i) Patient keeps wet, frequent 
changes of dressings are necessary (2) Packing m prostate cavity causes cer- 
tain amount of pam Continued irrigation of hot fluids either saline or some 



Ptc 4 — View from above prostatic cavity closed by sutures silk string led out through epicystotomy wound 


mildly antiseptic lotion has been often tried I myself have used it in a few 
cases, only to experience in one case a rather profuse bleeding one hour after 
operation, necessitating reopening of the bladder and packing 

Freyer 9 recommends bladder irrigation with hot boric lotion (temperature 
iio° F ) through the catheter still m situ for the purpose of removing clots 
and further to control bleeding He advises, however, that this process 
should not be continued for more than two or three minutes, as he finds from 
experience that these irrigations not infrequently promote bleeding, instead 
of diminishing it, if the irrigations be continued too long Hagner has recom- 
mended a rubber bag which is introduced into the cavity of the prostata and is 
kept distended by air A similar contrivance has been used by Soresi 10 
m which the bag is kept distended by mercury The objection to these 
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mechanical contrivances is that they easily get out of order, are cumbersome 
and not always at hand 

The best means after all to control hemorrhage is the simplest and one 
which does not need special instruments, % e , packing with gauze Why is it 
then that this means so universally successful m other regions of the body 
is so singularly unreliable m controlling hemorrhage in the prostatic cavity ? 

The principal reason for this in my opinion is the failure of the gauze 
tampon to stick to the tissues for any length of time on account of the con- 
tinuous soaking of the same by urine flowing down into the bladder This 
fact has been recognized by Freeman and Barringer (athough they do not 
specifically mention it) , who try to overcome this soaking loose of the gauze 
by contmuous pressure exerted upon the tampon by a clamp or a sponge- 
holder Deaver 11 and Kammerer 12 were the first to employ sutures of the 
intravesical wound edges over the tampon 

Deaver says “ It is necessary * * * to so perform this operation 

that fatal hemorrhage and sepsis will be rare events, instead of the extraordi- 
narily common ones which they are at the present time if the mortality of 
prostatectomy is to be reduced * * * and in the event of hemorrhage 

it is often difficult to apply gauze packing This is then the one certain way 
to control hemorrhage after prostatectomy Distensible bags and similar 
playthings are effective only in cases in which there is no bleeding" In 
another article he advises the following Before introducing the gauze into 
the prostatic bed carry a continuous suture through the upper margin of the 
lateral walls of the cavity, the free ends of the sutures to be tied 1 tightly after 
the gauze projects through the incision in the abdominal wall Kammerer uses 
a similar procedure After placing the tampon into the bed of the prostata, 
the opening of the prostatic cavity is partly closed by a transverse suture of 
strong plain catgut, passing through the entire thickness of the bladder wall 
and the capsule of the enucleated prostata The upper end of the opening is 
not sutured Through this opening the tampon is passed into the bladder and 
further through the suprapubic opening into the gauze dressing The sutures 
were placed without tying them, the tampon was then introduced 1 and was 
of such a size that when the sutures were tied a certain amount of compression 
of the tampon would take place A Freyer tube was put into the bladder 
above the projecting end of the tampon and wound was closed The tube 
and the tampon were removed on the third day 

Author's Method — After the prostate has been removed, the edges of the 
wound are caught up with a few Allis’ clamps and thereby kept apart A 
strip of iodoform gauze is tightly packed into the cavity until all its recesses 
are well filled The projecting part of the tampon is cut off If the hemor- 
rhage is controlled this tampon is removed and used as a pattern for the size 
of the final tampon The final tampon is secured by a stout silk ligature 
fastened around its middle and its whole mass is introduced into the cavity 
Before the tampon is definitely placed, the prostatic cavity is once more care- 
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fully cleaned of all blood coagula which may have accumulated After intro- 
duction of the gauze pack the wound edges are tightly sutured with strong 
plain catgut over the tampon, the silk thread being let out between two sutures 
and through the suprapubic wound The prosta/tic cavity is thus completely 
shut off from the interior of the bladder A drainage tube is fastened in the 
bladder in such a way that it does not touch the bladder fundus, and the 
bladder and the abdominal wound tightly closed around it 

The prevesical space is also drained by a small cigarette dram For plac- 
ing the sutures I use the so-called “ boomerang needle holder ” constructed 
by Young, which is the best instrument I know for the application of deep- 
seated sutures After three or four days the sutures have become loose 
and the tampon can be withdrawn by pulling on the silk string, the drainage 
tube being removed at the same time 

I have used this method of hemostasis by “ the lost tampon method ” for 
all my prostatic work m the last six years and have had no postoperative 
hemorihage, neither have I seen any untoward symptoms which could be 
attributed to the method 

The mam advantage of my method I see in the ability to entirely close 
off the piostatic bed from the bladder, thereby preventing the tampon from 
being soaked loose by the accumulating urine Another advantage is that 
the unne which is always more or less infected does not come in contact with 
the fresh wound cavity The urine does not stagnate in the recesses and 
infection is less apt to occur 

In closing this article, I came across a short reference in the Centialblatt 
f Chxrg No 40, 1920, p 234, m which Rubntius at a meeting of the freie 
V ereimgang der Clvuugen Wiciis, March 11, 1920, states that for controlling 
hemorrhages he uses “ a lost tampon ” with string attached 
Whether he closes the cavity by suture is not mentioned 
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DEFECTS OF THE PATELLAR BORDER 
By T Wingate Todd, F R C S (Eng ) 

AND 

W C McCally 

of Cleveland, Ohio 

FROM THE ANATOMIC \L LABORATORY OF THE WESTERN RESERVE UNIVERSITY 

Many surgeons during the late war must have been greatly puzzled, as 
was the senior author of this paper, by not infrequent cases of obscure 
disability of the knee joint The cases as I saw them gave no history of in- 
jury, or if they did it was of such an indefinite character as to produce 
the impression that it was the result of suggestion The disability was nearly 
always unilateral The knee was swollen but not particularly hot and not 
red The swelling was not great but the resultant stiffness and pam were 
quite enough to render the patient unfit for military duties for a varying 
time A curious feature of the cases was that the swelling appeared infre- 
quently and almost always after a route march No case presented itself 
as having occurred m consequence of games after retreat It was this fact 
which made me suspicious until I became convinced by the number and by 
the actual physical appearance of the joint area that there was really some 
disability of obscure origin None of the radiograms taken of those cases 
falling under my care showed clear signs of any anomalous or pathological 
condition, but at that time I was unaware of the condition which we are 
about to discuss in this paper so that I cannot say that a careful search with 
this special feature m mind would still have resulted in negative findings 
It is certainly true that the disability is a real one and that patients vdth 
this disability are not class "A" men On my return to civil life I deter- 
mined to investigate anew the vast amount of material m the Hamann 
Museum with the especial purpose of discovering, if possible, some adequate 
cause of the disability Since the history of the cases failed to give indubitable 
evidence of trauma and the condition did not as a rule result from ordinary 
activities m a young man’s life, it seemed necessary to look for some slight 
lesion or some anomaly, as the result of the presence of which, repeated slight 
trauma regularly applied, such as that due to the continuous and somewhat 
monotonous action of the knee m a route march, might light up the con- 
dition In the routine examination of skeletons accruing to the museum 
during my absence with the troops I noted the patellar anomaly herein 
described, and the suggestion formed itself m my mind that there was a 
possible cause of the condition observed in the army The material was there- 
fore turned over for investigation to the junior author (W C McC ) who has 
worked it up into suitable shape for publication The senior author (T W T ) 
however is solely responsible for the form of presentation While the work 
was already under way the important article by Satmond 2 appeared This 
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confirmed the impression given by the purely anatomical study here that 
clinical condition and anatomical appearance should be correlated 

HISTORICAL REVIEW 

Emargination of the patella was first described by Kempson in 1902 1 as a 
common variation in which there is a depression in the upper portion of the 
outer margin of the bone The depression vanes from a very small and 
insignificant one to a large area involving the patella quite deeply and extend- 
ing from half an inch from the median vertical line of the bone to half way 
down the outer margin Upper and lower extremities may be marked by 
spicules or sharp bony points The condition is equally present in ancient 
and modem bones The area of defect corresponds with the area of attach- 
ment of the vastus lateralis muscle 

In 1904 Wright reverted to the question of emargination m consequence 
of discovering a case of “accessory patella ” 3 The anomalous patella which 
Wright describes consists of a larger medial part and two lateral portions, 
upper and lower Together the two lateral “accessory patellae” include the 
greater part of the lateral border of the bone Two cases of emargination 
are also figured and it is suggested that both emargination and accessory 
patella are variants of one anomaly resulting from more than one center of 
ossification for the patellar area Possibly the accessory centers are not in 
the quadriceps tendon but in the llio-tibial tract of fascia lata 

Salmond in 1919 as the result of his observations in the service came 
to the conclusion that there is a fissured fracture of the patella of not 
infrequent occurrence, not conforming with the usual type, and with an 
indefinite history of injury 2 

The fracture described by Salmond is a fissure situated at the outer border 
or at the external superior angle of the bone in the neighborhood of the 
vastus laterahs insertion It is sometimes a shght crack with no displace- 
ment, but in extreme cases the whole border of the patella is detached with 
“callus thrown out to bridge the gap ” The patient never came to the X-ray 
department with a diagnosis of possible patellar fracture but always for an 
inflammatory condition Sometimes more than one fragment is found 
History of trauma is vague and cannot be depended upon Nevertheless 
Salmond considers the cases to be of traumatic origin They may be uni- 
lateral or bilateral 

It will be necessary, as a result of the views expressed by the authors 
quoted above, to examine very carefully the patellae under investigation so 
that a decision may be made as to how far the condition should be con- 
sidered an anomaly and how far trauma may be responsible 

TYPES OF EMARGINATION 

Very many patellae show merely the slightest indication of a difference 
between the upper and outer part of the circumference and the remainder 
of the margin A typical example of this condition is shown m Fig 1, which 
is a photograph of the patellae of No 775, male, colored, age thirty-seven 
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years As with all photographs illustrating this article the patella are shown 
from behind and at two-thirds natural size unless otherwise stated This 
variation is so often met with that it would be impossible to give any idea of 
its frequency In any case its frequency would not be important the in- 
teresting fact is its occurrence at all There is apparently no reason why the 
site of insertion of the vastus laterahs should differ from that of any other 
of the muscle quadriceps group At the age of thirty-seven shght lipping 
occurs as a regular age change at the patellar margin This lipping has no 
relation whatever to so-called rheumatism or arthritis One can be quite 
dogmatic upon this point although the full evidence for the assertion has not 
yet been pubhshed This subject forms the body of a future publication 
Such lipping as occurs m this specimen does not involve the emarginate 
area, a circumstance which must give the observer food for thought 

The condition found m Fig 2 is still more striking This illustrates the 
appearance of patellae from Cadaver 831, male, white, age forty-seven years 
The lipping in this specimen is much more pronounced than that of ten years 
earher, but though it forms an outstanding rim to the remainder of the 
margin there is little or no encroachment upon the area of emargmation 
It is extremely doubtful if there existed any emargmation previous to the 
occurrence of hppmg Indeed we are inclined to believe that this is a case 
of spurious emargmation due entirely to the presence of hppmg If this be 
the case it does not detract from the mterest of the specimen but rather en- 
hances it for it indicates that there is some reason why hppmg does not take 
place at all readily at this site 

Fig 3, showing the patellae from No 795, male, colored, age fifty-four 
years, at first seems plainly pathological The lippmg so pronounced else- 
where however does not mvolve the outer margin of the bones, and adjacent 
to the area of typical emargmation is a pathological exuberant bone growth 
The facts that this is bilateral and almost symmetrical, and that it mvolves 
just this particular portion of the patellar surface, suggest that there is some 
cause for the picking out of the area, although actually it may be nothing 
more than a remarkable coincidence We have observed in other parts of 
the skeleton that areas which for some special reason are particularly vulner- 
able are picked out by a pathological lesion with remarkable accuracy and 
we are strongly of the opinion that this case should be so interpreted 

Whatever difference of opinion there may be about the last specimen 
the pair now to be presented permits of no uncertainty This is No 494, 
male, white, age forty-two years It is represented in dorsal view (Fig 4) 
ventral view (Fig 5), and by transiUumination (Fig 6) Figs 4 and 5 are 
two-thirds natural size, Fig 6 is of actual size This is a very important case 
and illustrates beautifully one type of the condition which specially mterested 
Salmond There is a fissure almost but not entirely separating the upder 
and lateral portion of the patella from the remamder of the bone The con- 
dition is bilateral and almost symmetrical On the left side the area might 
be considered to have been separated by violence and reunited On the 
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right side the fissure is not complete The central view (Fig 5) would bear 
the same interpretation There are however certain facts which reduce the 
possibility of violence as causative to vanishing point The condition is 
bilateral There is little likelihood that both patellae would be so symmetri- 
cally damaged by a single act of violence It is equally unlikely that two similar 
accidents at different times would happen to one individual The left patella 
which shows the greater separation has a relatively great breadth, which is 
characteristic of bones exhibiting this anomaly and could not be accounted 
the union of a fracture Both bones are very thm in the area of the "fissure,” 
as shown by the manner m which the hght has penetrated m Fig 6 This 
method of photographing bones by transillummation was first suggested to 
us by Dr W W Graves of Saint Louis In this case it picks out beautifully 
the slight amount of lipping which has taken place at forty-two years Neither 
Fig 4 nor Fig 5 shows the lipping with anything like the clearness exhibited 
m Fig 6 It is rather unlikely that such a fracture, did it occur, would heal 
by bony union, m view of the tendency for the ventral periosteum and tendi- 
nous fibers to slip in between the separated fragments The intrinsic evidence 
is therefore quite against fracture and in favor of anomaly 

Occasionally in place of or in addition to emargmation there is found either 
on one side only or symmetrically a “punched” out depression m the dorsal 
(articular) patellar surface A bilateral instance of this condition is shown 
m Fig 7, which represents the patellas of No 425, male, white, age about 
thirty-six years These holes extend well into the body of the bone Their 
margins are rounded and not elevated The walls are smooth and sloping 
and the base is coarsely cancellous There is no evidence about them of 
tuberculosis or of inflammatory reaction Otherwise the knee-joint surfaces 
are normal and there is nothing in our record of the case to point to a 
possible pathological origin The holes are undoubtedly anomalies of 
patellar development 

As if to insure our acceptance of the statement made in the preceding 
paragraph, namely that patellar depressions are a form of anomaly closely 
linked with patellar subdivision, we are able to present Fig 8 This shows 
the patellas of No 309, male, white, age sixty-six Lipping occurs on both 
bones but is minimal in the area of emargmation Patellar subdivision is 
present only upon the right In it typical broadening of the bone takes 
place and the upper and outer part of the patella is missing That there was 
a completely separated piece of the bone now missing is clearly indicated 
by the specimen itself The surface which lay in contact with the accessory 
portion shows a smoothed cancellous appearance which we have come to 
associate only with a bony surface resulting from fracture with non-union or 
congenital separation There is considerable lipping on the ventral margin 
and this again indicates that there has been in fact a separate ossification 
Now on the dorsal margin, in a position corresponding with the location of the 
pits m No 425, and visible in Fig 8, is a conical pit burrowing into the sub- 
stance of the bone and similar in every way except m size with the pits of 
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No 425 From these and other similar examples we are convinced that 
patellar pits and patellar subdivisions are phases of one anomaly 

A very similar case but without the patellar pit is No 804, male, wlute, 
age forty-three years, shown m Fig 9 Because of its age there is scarcely 
any lipping of these bones and in this respect the specimen differs markedly 
from No 309 There is m addition no lipping of the emargmate area This 
again is probably an age characteristic The emargmate surface shows 
that the accessory ossicle has been entirely separate The left bone 
shows slight emargmation 

Fig 10 illustrates another very marked example of emargmation It is a 
photograph of No 641, male, white, age fifty-three years There is the 
usual transverse broadening of the bone The spicules at the extremities of 
the area are exceedingly well marked in this specimen The accessory ossicle 
is preserved m this case but unfortunately it was omitted fiom the photo- 
graph The condition though marked is unilateral The emargmate sur- 
face shows that there has been complete separation of the accessory bone but 
no pseudo-articulai surface is developed This specimen is practically a 
duplicate of one descnbed by Kempson 1 

No 492 (Fig 1 1) is a particularly interesting specimen It comes from a 
male white cadaver fifty years of age There is a well marked emargmate 
area on the right bone, and partly encircling, but extending below it, there is a 
fine hair hne on the print which is the mark of a second separation of original 
bony centers Although it is faintly marked one has no doubt that this bone 
is one similar to that descnbed by Wnght as having two accessory ossifi- 
cations Turning to the left patella we note a similar hair line demarcating 
the lower and more medial part of the bone From this occurrence we should 
infer that ongmal ossification of the patella may be from several centers 
distnbuted somewhat irregularly m occasional individuals 

As illustrative of the vanous sites of separate centers of ossification we 
include Fig 12, the left patella from No 39, male, white, age forty-seven 
Examination of this photograph wall show that the lowest part, to which is 
attached the patellar ligament, has ossified separately here The mark of 
the union of the two parts, slight as it is, shows on both dorsal and 
ventral aspects 

Fig 13, the left patella from No 304, male, white, age seventy years, 
shows a marked lipping of the emargmate area consequent upon age but 
equally indicative of complete separation of the accessory ossicle 

Fig 14, the patellae from Cadaver No 32, male, colored, age about forty- 
two years, is quite important, for m it we note the ossification of a slighter 
grade of emargmation winch is bilateral with a typical “fissure” indicating 
a separate ossification center m a very usual position It might be doubted 
why we have associated the slighter grade of emargmation with extensne 
“fragmentation” of the patella Tins specimen gives our reason We be- 
lieve that all these conditions which we have just descnbed are simply phases 
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of one type of anomaly, namely that m which the patella is not ossified from 
a single center but from two or more 

The last illustration (Fig 15) shows the emargmate areas on specimens 
Nos 641, 804, 492, respectively, m order from left to right In all it will be 
observed that the typical cancellous surface has been smoothed over by a more 
or less complete compact shell, as always occurs when two portions of bone, 
originally or normally one, are separate and sufficiently loosely attached to 
each other to permit of shght movement 

DISCUSSION OF FINDINGS 

In the foregoing pages we have presented a consecutive and fairly complete 
senes of patellae showing what we believe to be vanous phases of an anomaly 
of patellar ossification In the course of the descnption we have adduced 
evidence against the assumption of violence or indeed any degree of trauma 
as a causative agent The conditions which we have featured have been 
noted by previous workers both anatomically and radiographically We have 
not attempted to give a complete histoncal record, believing the multiplica- 
tion of descnptions of single instances of one phase alone to be of little value 
We have preferred to give a comprehensive survey of the phase first hand 
as the volume of material accessible to us m this laboratory permits us 
to do 

If however our contention as to origin be correct there should be found in 
children from three to five years of age some definite evidence in favor of our 
position We have examined the patellae of the six skeletons of approxi- 
mately the proper age in this museum but have not had the good fortune to 
find any which show more than one center of ossification m the patella 
Nevertheless there must be such cases and undoubtedly they will be found 
m time 

The patellae of twenty-three full-term foetuses were dissected out in order 
to examine the cartilaginous predecessor of the bone for evidence regardmg 
a future subdivision of the patella The most striking result of this investi- 
gation was the discovery that in forty of the forty-six specimens a portion 
of the cartilage was found to differ from the remainder m that its color was 
lighter and upon the surface, though not throughout the thickness of the 
patella, it was definitely demarcated from the rest of the cartilage This 
special area lies in the typical site of emargination, namely at the upper 
and outer portion of the patellar margin Under the microscope this seem- 
ingly separate portion was found to be entirely superficial Hence although 
its presence is suggestive one can draw no definite conclusions regarding patella 
ossification from it 

Admittedly the part of our investigation which relates to the child and 
the foetus is devoid of the result for which we had been led to hope by the 
variations m adult condition Nevertheless we are convinced that we are 
dealing with an anomaly rather than with a fracture For this view we have 
given our reasons on previous pages relating to specific cases 

Apart from the intrinsic evidence of each specimen against trauma as 
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the provoking cause there is the fact that emargination occurs twice as 
frequently on both sides as it occurs on one side only, judging from our 
material As to the age incidence we do not obtain among the 682 skeletons 
which have been examined for this condition any convincing evidence that it 
occurs more frequently as age increases It is not a very frequent anomaly, 
but occurs on one or both sides m three per cent of our cadavers That all the 
pronounced cases are found m males is no indication of a sex distinction for 
our male skeletons are about seven times as numerous as our female skeletons 
It is quite possible to examine 100 female skeletons and not find one instance 
of an anomaly which has a frequency of only three per cent 

ASSEMBLED RESULTS 

We may now briefly summarize our observations m the following manner : 

There is a condition of the patella occurring in about three per cent of 
human beings characterized by more or less marked defect of the upper and 
outer part of the bone 

Certain minor defects which are ill marked and show up best when lipping 
of the patella becomes a prominent feature are not included in the estimate 
of three per cent These occur much more frequently 

The area in which patellar defect occurs presents certain differences from 
the remainder of the bone even in the cartilaginous condition In the adult 
lipping is exceedingly slow to make its appearance m this area Pathological 
conditions of the articular surface are prone to present themselves in 
this area 

The area to which reference has just been made is known as the area 
of emargination It is associated with the attachment of the vastus 
laterahs tendon 

Patellar emargination may occur as a very shght defect There may be a 
much larger defect m the bone which may or may not be occupied by a 
separate ossification Again, there may be incomplete separation of the 
patellar portions 

Associating with or occurring in place of patellar defect there may be a 
condition of deep pitting of the articular surface 

No indication of recent or old callus formation is present on any of 
our specimens, whether of complete or incomplete separation of the 
patellar portions 

No indications of inflammatory processes cocur m relation to either 
patellar defect or excavation 

Lippmg of the margins of the emarginate area occurs with age, this must 
not be mistaken for callus formation 

A history of trauma is not given by the cases in which patellar defect 
is found 

The condition occurs on both sides twice as frequently as upon one side 

There is no convincing evidence that the condition occurs more frequently 
with increasing age 

We have been able to present all phases of the development of the 
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condition, although the results of our investigations upon children 
are unsatisfactory 

There is no doubt that the patella sometimes ossifies from separate centers 
m the vertical axis We have presented specimens showing the probability 
of other centers of ossification m individual instances 

As the result of the findings just summarized we believe that the condition 
is an anomaly and not a fracture 

RELATION TO TRAUMA 

In the previous section we have reiterated our conviction that the so- 
called fissured fractures of the upper and outer part of the patella are merely 
variants of the condition known as patellar defect or emargmation, and are 
not due to trauma so slight that the patient is unable to give a clear account 
of its occurrence We do not thereby mean to infer that trauma has no 
relation to the appearance of symptoms Far from that we are m entire 
accord with Salmond in holding that symptoms occur after some shght 
and often unrecognized strain or injury It is apparent that a knee joint, 
the patella of which is not a smgle bone, but consists of two or even more 
separate and possibly slightly mobile ossifications, cannot be considered a 
normal joint It is conceivable that such a jomt will be susceptible to insults 
which would produce no appreciable effect upon a normal joint, and it is 
evident that these insults will be more likely to occur in repeated movements 
of the limb more or less unaccustomed, such as military drill or route marches 
Further, the effect of strams upon a composite patella of the type herein con- 
sidered will be much more pronounced than upon a normal bone Their 
effects will persist longer and be more liable to recur Although we insist 
that the condition is a true anomaly we admit the condition is a disability 
the gravity of which will depend upon the precise phase of the anomaly ex- 
hibited Symptoms of disorder may never appear until some shght and 
possibly unrecognized trauma evokes them 

SUMMARY 

For a summary of the results of this investigation the reader is refen ed 
to the two last sections of the paper 
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ON THE TRAUMATOLOGY OF THE SESAMOID STRUCTURES 
By A H. Bizarro, M D , F R C S Eng 

of London, England 

This article has been preceded by an anatomical study of the sesamoid 
structures published m the Journal of Anatomy, London, July, 1921 As 
there are several debated points about the traumatic pathology of the sesa- 
moids, mainly due to the reading and interpretation of skiagrams, it was 
advantageous that any clinical data should be given after a preparatory ana- 
tomical research based on radiologic findings The results of these anatomi- 
cal, morphologic and radiologic investigations may be summarized, as follows 
The metacarpo-phalangeal sesamoids of the pollex were seen in 98 2 per cent , 
those of the index and auricular m 64 2 per cent and 44 6 per cent , and those 
of the middle and ring fingers m 5 3 per cent and 7 1 per cent of cases 
The interphalangeal sesamoids of the pollex were seen m 22 3 per cent No 
other interphalangeal sesamoids were seen radiographically 

An ( ? ) “ epilunatum,” a “ pretrapezium,” and the “ os triquetrum secun- 
danum ” or the “ ulnare antebrachn,” and a possible “ naviculaie bipartitum ” 
were seen in 1 per cent of the carpal cases One hundred and twelve skia- 
grams of hands and wrists were examined 

The metatarso-phalangeal sesamoids of the hallux are a constant feature 
of the foot The metatarso-phalangeal sesamoids of the fifth toe appeared 
in 10 per cent of cases, and those of the fourth and second toes m 2 per cent 
and 1 per cent The interphalangeal sesamoids of the hallux were piesent 
m 5 per cent and those of the second and third toe m 1 per cent of cases 
The inner or tibial metatarso-phalangeal sesamoid of the hallux was congeni- 
tally divided in a transverse direction in 4 per cent of cases In one case 
(1 per cent ) there was an extra mtersesamoid of the hallux (Fig 1) The 
outer or peroneal metatarsal phalangeal sesamoid of the hallux was not seen 
congenitally divided 

Among the tarsal formations the “ os tngonum ” was seen in 7 per cent , 
the “ os peroneale ” in 5 per cent , the trochlear process of the talus m 5 per 
cent , the “ os tibiale ” m 2 per cent , the secondary “ os calcis ” and an mter- 
talo-scaphoid in 1 per cent (Fig 2) The secondary cuboid, intermetatar- 
seum, mtercuneiform, division of the first cuneiform and the problematic 
“ os vesaln ” were not seen m any of the 100 skiagrams of feet examined 
All these bones have an evolution identical with that of any other carti- 
laginous bone The reason why the “ os peroneale,” for instance, appears 
in some skiagrams too far behind the calcaneo-cuboid line depends on the 
degree and starting point of its ossification at the postero-inferior part of the 
cartilaginous nucleus (Fig 3) The great development of the hallux sesa- 
moids is an anatomical feature of the biped deambulation of men 

Irregularities of ossification of the tarsal navicular bone, which is mor- 
phologically a very complex structure of the human tarsus, might assist m 
explaining the pathology of the so-called Kohler’s sj ndrome The “ os tib- 
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lale externum ” appears constantly in the tarsus of the sea-lion, for instance 

I have examined ioo skiagrams of the foot, dissected several feet, and 
studied histologically the “ os peroneale ” 

The outer gastrocnemius sesamoid was found in ten out of fifty skiagrams 
of the knee In ioo X-ray plates of the patella I could find no evidence 
of “ patella bipartita ” 

The so-called bicipital, tricipital, and supinator brevis sesamoids of the 
upper limb were not seen m any case, and the same can be said of the lower 
limb, so-called psoas, gluteus, and gracilis sesamoids Any sesamoid may 
have one, two or more centres of ossification A congenital division of 
these structures is shown by a regular line and no marked diastasis of the 
fragments, or by a concavo-convex line of separation The bilaterality of the 
condition is confirmatory, but not essential for the diagnosis of congenital 
division The peroneal metatarso-phalangeal sesamoid of the hallux very 
rarely appears normally divided, and the facility with which it normally 
assumes a position m the digital cleft on following abduction of the hallux, 
explains the rarity of its trauma These points have a great bearing on the 
common diagnosis of the so-called fractures of the hallux tibial metatarso- 
phalangeal sesamoid and the rarity of cases reported of fracture of the 
hallux fibular sesamoid 

I have divided these structures into Supeinunnerary bones and sesamoids 
The first are formed by those bones that have a well-defined morphological 
ancestry, such as the gastrocnemn formation so common among dogs, foxes, 
otters, monkeys (“ cynocephalus anubis”), etc The latter are the fibrous, 
cartilaginous or osseous elements seen in the human limbs in the neighbor- 
hood of the joints, excluding pathological findings, such as the traumatic 
formations improperly called bicipital, tricipital, etc , sesamoids 

The kinetic theory alone does not suffice to explain the existence of the 
sesamoids Pressure, traction and friction are not the essential causes in 
the formation of these structures Any articulation of the types of enar- 
throsis or condylarthrosis requires the presence of mtra- or periarticular 
elements of a sesamoid nature, which are perpetuated by phylogeny and 
enlarged in size by motion 

Fiactuie of the sesamoid bones was observed much earlier in ammals 
than in man Youatt, m 1866, quotes two interesting cases of fractures of 
the sesamoids in horses He describes one case as follows 11 Fuller was 
galloping steadily and not rapidly a horse of his own when the animal sud- 
denly fell as if he had been shot He verified that both the perf orans 

and perforatus tendons of the near foreleg were completely ruptured, just 
when they pass over the sesamoid bone, which was fractured in a transverse 
direction The sesamoid of the off leg was fractured m the same direction, 
but the tendons were entire ” 

Schunke (1901) appears to have been the first author to describe a case 
of sesamoid fracture in man Since Schunke’s case was published, several 
others have been reported, and latterly with comparative frequency A 
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Fig 3 — Shows the ossification of the os peroneal at the postero inferior part of its cartilagenous nucleus 
and a rudimentary secondary os calcis 




Fig s —Diagram demonstrating the preceding Fig 4 Note vide gap be* 
tween the fragments of the fibula? sesamoid fracture and a slight degree of 
luxation inwards of the tibial sesamoid 



Fig 6 — Diagram show 
mg a fracture of the 
tibial sesamoid of the 
hallux Diagnosis bas 
ed on the width of the 
gap of the fracture 



the tibial sesamoid of 
the hallux The direc- 
tion of the fracture is 
slightly oblique In 
this last case there is 
only very slight degree 
of luxation of the fibu- 
la r sesamoid 
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list of some cases of fracture of the hallux metatarso-phalangeal sesamoid 
is given herewith 


AUTHOR 

YEAR 

CASES 

DONE 

Schunke 

1901 

I 

Tibial sesamoid 

Marx 

1904 

I 

Tibial sesamoid 

Polak . . 

1906 

I 

Fibular 

Muskat 

, 1906 

I 

Tibial 

Momburg 

X907 

2 

Tibaal 

Stummc 

1908 

2 

Tibial 

Igelstcm 

1908 

I 

Fibular 

Morian , 

1909 

5 

Tibial 

Morian 

1909 

1 

Fibular 

Morton 

I9IO 

X 

Tibial 

Painter 

. I9IO 

1 

Both bones 

Royer 

I9II 

X 

Tibial 

Muller 

1912 

X 

Tibial 

Speed 

. . 1914 

4 

Tibial 

Speed 

. 1914 

1 

Fibular 

Boardman . . 

1915 

1 

Tibial 

Eikcn 

1916 

1 

Tibial 

Eikcn (refers to) , 

1916 

4 

Tibial 

Orr . ... 

1918 

1 

Tibial 

Hall-Edwards . 

1918 

X 

Tibial 

Scales 

19X8 

1 

Tibial 

Bizarro 

1918 

2 

Tibial 

Carreras 

1919 

4 

Tibial 

Mayet 

1920 

1 

Tibial 

Serafim . . 

. 1920 

2 

Tibial 

Mouchct 

1920 

X 

Tibial 

Collcschi 

. 1920 

1 

Tibial 

Hcrman-Johnson 

1920 

1 

Tibial 

Freiberg 

1920 

12 

Tibial 

Freiberg 

1920 

2 

Fibular 

Bizarro 

1920 

X 

Fibular 


This table shows the rarity of the involvement of the fibular sesamoid of 
the hallux A full analysis of all the above cases is unnecessary, as it has 
already been supplied, with reference to some, in the papers by Muller, 
Boardman, Orr and Serafim Sir Robert Jones has had in hts clinic several 
cases of fracture of the sesamoids of the hallux, and this fact “has often 
been associated with hallux valgus where symptoms had followed injuries ” 
Among my three cases the most recent is of particular interest 

CAsr I — Man, twenty-three years of age, engine driver In August, 1920, 
while sitting on a motor-lorry his right foot got pushed in, as the result of a 
collision The toes became suddenly hyperextended The foot became swollen 
and tender, preventing him from walking, and he had ever since to go about on 
crutches 

I cx'amined him on October 15, 1920, and found that the first phalanx of the 
hallux was dislocated upwards The X-raj examination (Figs 4 and 5) repealed 
fracture of the neck of the second, third, fourth and fifth metatarsals and a 
T-shapcd fracture of the fibttlar metatarso-phalangeal sesamoid of the hallux 
The fragments were widclj separated and irregularlj placed The skiagram of 
the left foot revealed nothing abnormal 

On October 19, 1920, I performed the reduction of the dislocated phalanx 
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through a dorsal incision It was difficult to maintain the phalanx in place The 
extensor tendon was lengthened and the foot placed in plaster 

At the beginning of January the patient was walking comfortably and wearing 
an ordinary boot Six months after the injury there was no radiologic evidence 
of bony union of the sesamoid fragments The physiological recovery was com- 
plete and the movements of the metatarso-phalangeal joint of the hallux only 
slightly limited in the flexion 

Case II — Man, twenty-nine, laborer Stepped left foot against a stone in 
June, 1918 I examined him in August, 1918, on account of pain and some local 
swelling confined to the inner side of the foot, at the level of the first metatarsal 
head The X-ray examination revealed a transverse division of the hallux tibtal 
metatarso-phalangeal sesamoid of the left foot (Fig 6), with some separation 
between the two fragments The anterior bit of bone is larger than the 
posterior The skiagram of the right foot was normal 

After massage and wearing transverse metatarsal bar across the sole of 
the left boot, this patient was able to walk without difficulty within a month 
Case III — Woman, forty-nine years She complained for some time of 
marked pam in right foot There was no local swelling and no special 
location of the pain The skiagram revealed a transverse division of the 
hallux tibial metatarso-phalangeal sesamoid of the right foot (Fig 7) and 
some bony changes in both feet like rheumatoid arthritis There was a small 
spur in the second metatarsal head She remembered having knocked her right 
foot, sometime previously, against the curb of the footsteps Massage and 
a transverse bar improved her condition 

The mechanism of fracture of the hallux sesamoids is not quite clear 
Stumme and Morian have proved experimentally in the cadaver that forcible 
dorsiflexion and abduction of the toe may give rise to a fracture of the 
tibial sesamoid of the hallux Marked comminution may be obtained by 
hammering the foot with or without boots on 

Case I seems to demonstrate conclusively that marked extension of the 
toes, which in this case went so far as to produce a dorsal dislocation of 
the phalanx, may cause fracture of the sesamoid This corresponds to the 
direct type of fracture as occurring m the case of the patella The mam 
feature of such a case is the overextension of the muscles, tendons and sesa- 
moid structures against the metatarsal head or compression between it and 
the traumatic agent 

In this case there was conclusive evidence of direct injury, elsewhere 
m the foot, since the metatarsal heads were fractured Naturally it is more 
difficult, m the case of the foot, to say which mechanism is directly responsible 
for the fracture, and this renders the discrimination between direct and 
indirect fractures very indefinite 

Speed summarizes the causes of fractures of the sesamoids of the hallux 
as follows (1) Direct violence due to the fall of heavy objects on the foot, 
(2) squeezing the hallux between heavy masses , (3) falls from a height on to 
the foot, (4) sudden increase m weight-bearmg force when carrying 
heavy weights 

In fact, it will be noticed that the fractures of the sesamoids of the hallux 
usually occur in such circumstances as the following Jumping on the feet, 
stepping off stairs and causing extreme toe hyperextension, a fall from a 
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height , hitting the foot against a rock while swimming , as dancing and skat- 
ing accidents, catching the foot in a hole, falls of heavy objects on the 
foot, etc 

The great majority of the above mechanisms are of the direct type of 
violence The indirect type of fracture arises only when the toe is caught 
by the trauma, which produces a sudden marked hyperextension of the 
phalanx and followed by a tightening up of the adjacent tendinous structures 
The reason why the fibular sesamoid of the hallux is so seldom injured 
appears to depend on the facility with which it escapes into the interval 
between the metatarsal heads, on following abduction of the toe, and thus 
avoids impact against the hard substance of the metatarsal extremity This 
I have shown and discussed in the anatomical section of this article The 
same reasoning does not apply m the case of the tibial sesamoid of the 
hallux Moreover, the frequency with which this bone appears to be nor- 
mally divided, renders the possibility of mistake greater than is supposed 
by some authors These points were brought forward in the anatomical 
part of this paper 

Putti, Stumme and others have stated that the history of the case, the 
X-ray examination of the opposite foot, and the line of the supposed division 
are matters to be studied before a diagnosis of fracture should be given 

The fragments m congenital cases usually show a transverse line of 
division, which in some rarer cases is oblique or even longitudinal, and the 
lesion is not uncommonly present in both feet These facts have been well 
illustrated in the first part of this article published in the Journal of Anatomy 
On the other hand, the umlaterahty and the irregularity of the line or lines 
of division cannot be held to exclude the possibility of congenital division — 
Momburg, Scott and others have insisted on this 

The appearance of tooth-like projections m the line of division is a 
character to be looked for m the case of larger bones, and practically cannot 
be recognized m the case of the sesamoids It appears that the degree of 
separation of the fragments, the umlaterahty and the irregularity of the line 
of division, when they are all present, are the most important guides in the 
diagnosis of fracture In fact, I venture to suggest that some of the cases 
given in the above list were not real fractures, for the reason that some 
did not show sufficiently marked separation of the fragments 

On the other hand, too much stress should not be laid on pain in the 
diagnosis of fracture In fact, it is difficult to see how a mere transverse 
division of a tibial sesamoid, without any separation of the fragments, should 
cause much pain Momburg expressed the opinion that pam is due to the 
trauma producing dislocation of the fragments and to a secondary inflamma- 
tion in the joint Igelstem, on the other hand, thinks that pam follows 
pressure on nerves by the fragments The cause of pam m congenital cases 
of division is very difficult to explain, and it probably has an origin similar 
so that of tenderness in cases of Morton’s metatarsalgia, which has been, by 
Sir Robert Jones, explained as due to “ treading upon the nerves ” 
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In some individuals the pain appears to be associated with a cause which 
has been overlooked tendency to weakness of the foot, spurs, etc In Case 
III it was possible to find a fracture of the tibial metatarso-phalangeal sesa- 
moid of the hallux associated with a metatarsal spur It is said that m some 
cases the pain has been relieved by the removal of the sesamoid 

Serafim states, in a special chapter of his paper on inflammatory lesions 
of the sesamoids, that when neither fracture nor luxation of these bones is 
seen, the metatarsalgia is possibly due to periostitis of the sesamoid, the 
periostitis being the result of frequent and repeated trauma, wearing tight 
boots, etc 

In some cases the injury to the sesamoid is associated with an injury to 
the neighboring bones, and this has been considered by some authors to be the 
best proof of the fracture being of the direct type 

The two metatarso-phalangeal sesamoids of the hallux are very seldom 
fractured in the same foot Painter’s case is unique, as both sesamoids 
were fractured transversely The injury occurred in a man sixty-six years 
old, who injured his foot while walking over the rocks 

Clinically in fracture of the sesamoids alone, without any apparent injury 
to the neighboring structure, there is a history of trauma, followed by some 
local swelling, pain and tenderness on walking, pressing the metatarsal head, 
or moving the toe A few cases have been reported m which there was no 
trauma, and the diagnosis of fracture was made on the ground that the lesion 
was unilateral It is to be remembered that congenital divisions are often 
unilateral, as cases of fracture in both feet may occur 

Swelling is only of diagnostic importance if it is well localized around the 
metatarsal head and appears to persist for some time after the injury 

The pam is in some cases spontaneous and has the same features as in 
any other fracture and is very marked when associated, as frequently hap- 
pens, with fracture of the phalanges or metatarsals 

The tenderness can be elicited by pressing on the ball of the foot or mak- 
ing passive movements of abduction and adduction of the toe 
Crepitation has been felt in some rare cases 

The plantar X-ray examination of both feet is essential, and on the 
fractured side a lateral view should also be taken This is more conveniently 
done with the foot placed in a slanting position of 90 degrees, in order to 
avoid the projection of the toes on the plate This position shows very 
clearly, in some cases, the interval between the articular surfaces of the sesa- 
moids and metatarsal head The image of the sesamoids usually overlaps 
The treatment of fracture of the hallux sesamoids is divided into non- 
operative and operative The majority of authors are of opinion that rest 
at first, plaster, and later massage are the best measures of treatment I 
found that a metatarsal bar m the sole of the boot, as recommended by Sir 
Robert Jones, is an essential item in the treatment of these cases Any 
associated condition should be carefully dealt with 

Operative treatment consisting m removal of the fractured bone is advo- 
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cated by some, when troublesome symptoms persist for some time after the 
injury , or, immediately after the trauma as a prophylactic measure Some 
surgeons have even removed congenitally divided sesamoids for localized 
pam over the metatarsal head 

Cases of luxation of the hallux sesamoids are occasionally referred to in 
the literature (Gillette) 

Sir W Thorburn, in 1896, refers to a case of a man sixty-one years of 
age, a laborer, who suffered from pain in the foot, after the fall of a heavy 
weight He removed the lump which was followed by the relief of the pam 
Little denied that the pam m this case was due to the apparent luxation of 
the sesamoid, which he always found to be present m hallux valgus The 
big toe appears, m the X-ray positive, to be abducted as Little maintained 

Perlmann, m 1904, describes a luxation of the proximal phalanx of the 
hallux, fracture of the head of the second metatarsal and luxation of the tibial 
sesamoid to the outer side of the metatarsal head This case has several 
points of resemblance with my Case I, and shows a rare occurrence of luxation 
of the tibial sesamoid of the hallux This case did well with massage 
and rest 

Karschulin, m 1906, reports a case of luxation of the metacarpo-phalan- 
geal articulation and of the sesamoids of the hallux 

On the other hand, Hancock, 1873, refers to resection of the hallux 
sesamoids by Hilton on two occasions He adds, that ankylosis was obtained 
m the diseased joints Sir R Jones has had one case “ m which a portion 
of the metatarsal head of the hallux had been fractured and was ankylosed 
to a crushed sesamoid ” 

Sesamoidectomy for the treatment of hallux valgus has been mentioned 
by Twinch on a discussion following the reading of Freiberg’s paper on 
injury of the hallux sesamoids 

Occasionally the supernumerary bones of the foot may be the underlying 
cause of swelling and pain after a trauma, or, more rarely without any 
traumatic history Elmslie, Painter, Malone and others refer to cases in 
which the os tibiale externum was the apparent cause of some disability 
which disappeared after its removal The same has been reported (Stropem, 
etc ) of almost every supernumerary bone of the tarsal range In the ana- 
tomical part of this paper I have referred to several cases of supernumerary 
tarsal bones in which there were no symptoms, including a very advanced 
case of trochlear process of the talus, being the case able to wear boots and 
comfortably walk long distances I referred already to a case of fracture 
of the os trigonum due to bullet It is well to bear in mind, as I have pointed 
out, that these bones frequently have multiple centres of ossification 

Fracture of the hand sesamoids has been mainly seen in the metacarpo- 
phalangeal sesamoids of the pollex 

Parker, in 1901, reported the case of a woman who suffered from pam at 
the inner side of the head of the first metacarpal The case was not X-rayed 
Parker suggested that it was a case of sesamoid disability 
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Preiser, m 1907, mentions a fracture of both sesamoids of the pollex m 
a woman 

Monan, m 1909, describes a case of fracture of the ulnar sesamoid of 
a man, and shows different experimental varieties of fracture of the sesa- 
moids of the pollex 

Maas, m 1912, refers to another case of fracture of the ulnar sesamoid 
of the pollex in a man Skillern, m 1915, reports a similar case and repeats 
the experimental work of Preiser and Morian on the cadaver obtaining differ- 
ent types of fracture of the pollex sesamoids 

Evans, m 1919, reports the case of a transverse fracture of the ulnar 
sesamoid of the pollex 

In 19x3 I was fortunate enough to meet with and reduce by an operation 
a dislocation of the phalanx of the pollex over the metacarpal head The 
dislocation followed a violent blow with a stick, producing hyperextension 
of the thumb, in a man aged forty The skiagram revealed a fracture of the 
radial sesamoid of the pollex metacarpo-phalangeal articulation 

Contrary to what has been said m reference to the hallux, the sesamoids 
of the pollex often appear both fractured In rare cases of experimental 
fracture, as Preiser pointed out, the sesamoid appears to be the seat of 
marked comminution The transverse division is, however, the commonest 
direction of the fracture 

A direct injury appears to be' responsible for the multiplicity of the frag- 
ments produced, whereas a transverse or slightly oblique fracture seems to 
be the result of the so-called indirect injury A hand caught by a closing 
door, the impact of a falling body on the hand, falling on the hand, the dis- 
location of the primi-phalanx producing marked hyperextension of the pollex, 
such are some of the histories given, as indicating the mechanism of the 
fracture of the pollex sesamoids 

Pam, tenderness, and swelling, localized to the metacarpal head, are the 
mam features of the clinical picture 

The trigger-finger is another injury of clinical importance, which is pos- 
sibly associated with sesamoid structures Poirier, in 1889, suggested that the 
lateral ligaments of the metacarpo and interphalangeal joints were at fault 
This theory met with much criticism, and Adams remarked that Poirier’s idea 
might apply to the hammer-finger only 

Marchesi and Weir’s papers and a study of the recorded cases lead me 
to suppose that the fibrous sesamoids of the interphalangeal joints are re- 
sponsible in some cases for this curious disability There is no reason why 
the tendinous thickening felt in the palm of the hand should not be a second- 
ary sequela It certainly improves in some cases after a course of physio- 
therapeutics only, as I have verified m two cases of my own 

If this conception of the cause of the trigger-finger, in its earlier stages, 
is accepted, one may regard the snap-finger as a condition allied to the locking 
of a knee cartilage 
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My thanks are due to Lieut Col R Tilbury Brown, C M G , D S O , 
Major G G Tabuteau, D S O , and Capt A Marsh, respectively, Officer 
i/c, Divisional Surgical Officer and Radiologist of the Royal Herbert Hospital, 
for permission to refer to Case I and the use of the skiagrams 
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TRANSACTIONS 

OK THE 

PHILADELPHIA ACADEMY OF SURGERY 

Stated Meeting Held May s, ip2i 

TRANSPLANTATION OF UTERINE FIBROID TO THE OMENTUM WITH 
FORMATION OF A LYMPHANGIOMA OF THE OMENTUM 

Drs John H Girvin and John Speese reported the history of a woman, 
thirty-nine years of age, who had noticed a lump in her abdomen for nearly 
three years, and within the past three months had had two severe and several 
slight attacks of abdominal pain which were supposed to be caused by a twist- 
ing of the pedicle of the intraabdominal mass She was operated on at the 
Presbyterian Hospital on February i, 1921, by Doctor Girvin, 

Upon opening the abdomen, the omentum presented and was somewhat 
thickened and almost rigid This was due to some engorgement of the ves- 
sels, especially on the right side where one was almost as large as one’s little 
finger The vessel was surrounded by a senes of lymphatic cysts, those at 
the lower end as large as a small egg and grading down to the size of a 
large pea at the border of the stomach These were under high tension and 
so closely arranged that they gave the stiff feeling to the omentum At its 
lower edge, the omentum was attached to a pedunculated subserous fibroid 
growing from the left side of the fundus uteri The tumor about the size 
of a grape fruit (Fig 1) had a pedicle about one inch long that had become 
twisted nearly three times so that the circulation was practically cut off and 
it was entirely nourished by the omental attachment The omentum was 
detached and ligated by three ligatures and the largest cysts punctured 
The tension was so great that the fluid spurted five or six feet 

The omentum was wrapped in pads and replaced in the abdomen and a 
supravaginal hysterectomy performed, with the removal of both tubes and 
ovaries, which were distinctly cystic The body of the uterus was irregular, 
enlarged but rather soft At the conclusion of the hysterectomy the omen- 
tum was examined, and, as the majority of the cysts were collapsed, it was 
replaced and the abdomen closed without drainage She left the hospital 
m good condition on February 27th She has had no abdominal symptoms 
since and her physician reports her now in very good condition 

One of the cysts removed for study shows, on microscopic examination, 
the wall to consist of the characteristics of omental tissue, in which numerous 
thm-walled vessels appear These are uniformly lined with a layer of flat 
endothelial cells Many of the vessels are collapsed, others are distended 
and contain homogeneous material, characteristic of lymph The picture 
corresponds to that usually seen in lymphangiomatous formations 
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Fir i — Ljmphargiomatous c\sts of the omentum 




Fig 2 — Outerbndge s case of c> st omentum 



TRANSPLANTATION OF UTERINE FIBROID TO THE OMENTUM 


The reporter said the subject of cystic lymphangioma of the great omen- 
tum was brought to the attention of the Academy in 1914 by Outerbndge, 
who then thoroughly reviewed the etiology of the condition At this time 
about fifty cases of this comparatively rare disease were recorded in the 
literature The case now described bears a striking resemblance to the one 
recorded by Outerbndge, the omentum being adherent to the uterine fibroid, 
the cystic tumors appearing in the free margin of the omentum and in close 
association with the omental blood-vessels 

If it is assumed that in the omentum the chief lymph channels follow the 
larger blood-vessels, Outerbndge believes by this anatomical condition can 
be explained the production of the more or less continuous chain of cystic 
structures around the entire edge of the great omentum Any factor leading 
to obstruction of the lymphatics, inflammation, adhesions, etc, may cause 
cystic dilatation, and through proliferation of the endothelium give rise to 
true lymphangiomatous formation 

Jacobi states that all true omental cysts are lymphatic m origin Accord- 
ing to Stillman, it is significant that the swelling of the abdomen was first 
noticed at some period between the ages of one and ten in fifteen of twenty- 
one cases operated upon, and m ten of these, or nearly half of the cases he 
collected, the swelling was noticed between one and four years of age 
While such facts point to the congenital nature of the cysts, and the possi- 
bility of a congenital origin from embryonic rests or from the surface peri- 
toneum cannot be denied m certain cases, in the majority, however, it must 
be admitted, as proven, that the origin of such growths is to be found in 
the lymph-spaces 

Of the total of forty-six cases of omental cyst formation of all kinds, 
Stillman found but twenty-two to be true serous cysts , of these nine occurred 
between one to four years of age, six between five to eleven, the others at the 
ages of seventeen, nineteen, twenty-two, thirty and forty-two Sixteen 
occurred m females and six in males 

The majority of the cases are discovered by accident in the course of 
operation for other abdominal conditions In certain instances the large size 
of the cyst has brought about symptoms suggestive of ovarian cyst or ascites 
In certain of the larger cysts complications develop which make surgical 
intervention necessary Among these conditions are twisting of the pedicle 
with symptoms of appendicitis as reported in a boy of four by Speese , sup- 
puration and gangrene of omental cysts have also been reported 

The operation consists m removal of single cysts, or as much of the 
omentum as may be necessary when this structure is involved by multiple 
cysts In the case reported complete extirpation of the cyst-bearing area of 
omentum, as recommended by some authors, was not undertaken because it 
was thought that with removal of the adhesions and detachment of the omen- 
tum from the uterus, obstruction of the lymphatic channels may have been 
sufficiently overcome to permit a return to a normal state of the omental 
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lymphatics So far there has been nothing in the post-operative history of 
the patient to suggest that such has not been the case 

Doctor Outerbridge referred to a case which he had presented before 
this Academy seven years ago, which very closely resembled the case of 
Doctor Girvin’s The case was a colored woman of thirty-four or thirty-five 
years of age, who had a fibroid tumor She was operated on by Doctor 
Beyea When the abdomen was opened a large mass which resembled grapes 
presented in the wound , on further examination this proved to be the omen- 
tum, around the entire edge of which were grapelike masses, ranging in size 
from that of a Malaga grape down to a pinhead, with a string of small ones 
running down through the centre of the omentum These masses were filled 
with a clear fluid The whole omentum along its free border was attached 
firmly to the upper surface of the subserous, pedunculated fibroid tumor 
growing from the fundus of the uterus There were very extensive evidences 
of inflammation throughout the pelvis, the tubes and ovaries being bound 
down by adhesions to the tumor In this case Doctor Beyea did a complete 
hysterectomy and also resected the omentum up to the transverse colon, ligat- 
ing just below its attachments, so that we had the entire specimen for 
pathological study 

A careful microscopical study was made of a number of the cysts of 
varying sizes In all instances the picture was practically identical — a fibrous 
wall containing more or less intense round-cell infiltration, lined on the side 
of the cyst cavity by a single layer of flat cells, similar to those seen lining the 
peritoneal cavity In the substance of the walls of many of the larger cysts 
were seen numerous irregular spaces of. varying sizes, lined by similar cells, 
and containing a small amount of homogeneous material, taking a pinkish 
stain in hsematoxylm-eosm preparations These represented, obviously, 
dilated lymphatic spaces Owing to the unbroken transition between these 
and the smaller cysts, and from them to the largest cysts, and also owing to 
the position of the cysts along the course of the larger blood-vessels with their 
accompanying perivascular lymph-spaces, he came to the conclusion that 
the specimen represented a lymphangioma, originating from the perivascular 
lymph channels, and due probably to the interference with the lymph current 
resulting from the extensive adhesions 

In medical literature a number of very similar cases have been reported, 
arising in conjunction with omental adhesions to fibroid tumors 

CHONDROFIBROMA OF THE FIBULA 

Dr Robert G Le Conte reported the history of a woman, twenty-one 
years of age, who sought advice of Doctor Le Conte in November, 1919, for 
a swelling below and to the outer side of the left knee She could not re- 
member when this first appeared, but stated that it had been present for 
some years Neither could she recall any injury to this region The tumor 
caused no pain and practically no disability The examination showed a 
large, firm, painless, non-mflammatory swelling over the upper part of the 
left fibula The general examination was negative The X-ray showed a 
tumor, apparently cystic, ansing abruptly from the upper end of the fibula, 
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which possessed a clear-cut bony capsule within which were several spicules 
of bone The tumor, together with the head and upper third of the shaft 
of the fibula, were resected The muscles were adherent over the tumor 
and there was slight attachment to the external lateral half of the tibia, corre- 
sponding to the shadow shown in the X-ray picture The peroneal nerve 
was held in a groove in the tumor, and was separated with difficulty After 
removal the bony capsule was found to be 5 mm thick, and the contents white 
and shmy, cutting like cartilage The cortex of the fibula was very thin at 
the point of attachment The wound was closed without drainage and pri- 
mary union resulted A diagnosis of sarcoma was made at the time of the 
operation A histological diagnosis of myxofibroma was made by the labora- 
tory The recovery was uneventful but a definite degree of toe-drop 
resulted Recent physical examination, March, 1921, shows that the toe-drop 
has definitely improved and there is elevation of the foot to about two-thirds 
of the normal motion and the patient states that she is able to do rhythmic 
dancing. The X-ray taken at this time showed definite recurrence of bony 
tissue in the soft tissues of this area and an enlargement and increase in the 
density of the shadow first noted in the tibia before the operation Doctor 
Bloodgood, who saw the patient in consultation, considered these shadows 
an evidnce of ossification at site of operation, and not a recurrence of 
the tumor 

A final histological study of the specimen, which has been confirmed by 
Dr Allan J Smith, shows the body of the tumor composed of a relatively 
small number of spindle-shaped fibrous-tissue nuclei, approximately normal 
in appearance, but haphazard in arrangement, and a much larger proportion 
of fibroglia fibrils Small masses of cartilage are present throughout A 
moderate number of small, thin-walled vessels can be seen This structure 
is enclosed in a capsule composed of small bony fragments, separated by a 
fibrous structure This connective tissue is like that within the tumor, except 
that it has an orderly arrangement about the bony spicules and contains a 
few giant cells with from six to twelve nuclei This fibrous process pene- 
trates entirely through the bony capsule and comes in contact with muscle 
tissue The body of the tumor is doubtless neoplastic, while the capsule sug- 
gests a chronic fibrous osteoperiostitis There is nothing, however, to sug- 
gest a malignant process Diagnosis Chondrofibroma of the fibula 

Doctor Le Conte added that these cases are of interest m the light of the 
studies by Platou, Barne, Coley and Bloodgood on ostitis fibrosa cystica and 
giant-cell tumors of the long bones The purpose of these studies has been 
to place m the benign category certain osseous tumors formerly considered 
malignant, namely the so-called giant-cell sarcomas of the epulis type, and 
to establish a differential diagnosis between them and the malignant form of 
giant-cell sarcomas These authors show that there is a close relationship 
between ostitis fibrosa cystica and giant-cell tumors, and suggest the possibil- 
ity of their constituting a single progressive process Barrie further suggests 
that they be considered as chronic inflammatory processes rather than neo- 
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plastic lesions , and advocates their treatment by conservative means Blood- 
good has reported thirty-five cases diagnosed bone cyst, or ostitis fibrosa 
cystica, and eighteen with the diagnosis of giant-cell sarcoma The great 
majority of these were treated by curetting the cavities and swabbing them 
with carbolic acid and then alcohol A few were treated by amputation 
They were followed over a period of years, the longest fourteen, and m none 
did metastasis occur A few developed local recurrence, which was cured by 
a second curettage or by amputation Further evidence of the benign nature 
of the tumors of the long bones is furnished by Bloodgood, who reports that 
he has successfully curetted or resected several which had broken through 
or destroyed their capsule All these authors, however, emphasize the diffi- 
culty of differentiating the benign from the malignant type in every case and 
agree that at present it cannot be done Those cases from the Pennsylvania 
Hospital are placed on record for the purpose of aiding the study 

OSTITIS FIBROSA CYSTICA OF THE FEMUR 

Dr Waler Estell Lee and Dr W P Belk presented a man aged 
twenty-two years, who in October, 1918, while on duty at League Island 
Naval Station had a mild attack of influenza and following this he first suf- 
fered with pain in the middle third of his right thigh After about a month’s 
convalescence, and while running across the parade ground, he fell and frac- 
tured his right femur at the point where he had previously felt the pain 
An X-ray examination of the fracture disclosed a bone cyst, and at the 
operation performed at the Naval Hospital necrotic and diseased bone was 
removed The pathological diagnosis of this tissue was ostitis fibrosa cys- 
tica Unfortunately they had been unable to obtain sections of this tissue 
from the hospital The wound healed by primary intention and the patient 
was later seen by D J Chalmers DaCosta, and he recommended his discharge 
from the service with a diagnosis of bone cyst of the femur and a disability 
of 80 per cent ' 

He entered the Pennsylvama Hospital in March, 1920, where he was 
referred by the Public Health Service The examination showed a well- 
nourished young man walking with a limp A large scar was found over the 
outer surface of the right thigh and there was a thickening of the middle third 
of the right femur and some tenderness This extremity was one inch 
shorter than the left No muscular or cutaneous involvement was found 
The X-ray report of Doctor Bowen described a cystic appearance of the 
femur beginning two inches below the trochanter and extending downward 
for ten inches The possibility of sarcoma was suggested There was hyper- 
trophy and bowing of the bone at the seat of the fracture, which was well 
healed At operation a long incision was made on the external surface of 
the thigh extending from the greater trochanter to the external condyle, 
exposing the femur for this distance The medullary cavity of the bone was 
opened by chiseling a trough from the greater trochanter to the condyle 
The bone was found to be very thin and m places barely of the thickness of 
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an egg shell There were three distinct cavities more or less separated by 
fibrous septa In these cavities a jelly-like substance about the color and con- 
sistency of currant jelly was found The entire medullary cavity was then 
curetted, which were followed by very free bleeding Carbolic acid was then 
applied to the walls of the cavity and finally this was neutralized with alcohol 
The wound was closed without drainage Primary union resulted and the 
recovery was uneventful He was discharged from the Pennsylvania Hos- 
pital four months later and referred to Dr William B Coley at the Memorial 
Hospital, New York, where radium and Coley’s fluid were given A letter 
received from Doctor Coley states that recent X-ray and physical examina- 
tion have failed to show any signs of recurrence Coley’s fluid has been 
now discontinued because of severe reactions and an alarming loss of 
body weight 

The histological study confirmed by Professor Allan J Smith of the 
material removed at the second operation shows small fragments of bone and 
blood which crepitate and break up like egg shell Histologically small, 
irregular islands of bone are surrounded by loose, cellular and fibrous tissues, 
which in places look much like normal bone-marrow Elsewhere there is 
much fibrous tissue which in places is rather cellular but has the appearance of 
chronic inflammatory process A few giant-cells containing from six to eight 
nuclei are seen near the bone fragments Considerable blood is present, but 
this could have easily been caused by the trauma of the curette Blood- 
vessels are numerous, but their coats are well formed The picture nowhere 
suggests a malignant process but rather a chronic fibrous osteomyelitis Final 
diagnosis Ostitis fibrosa cystica 

THROMBOSIS OF THE SUPERIOR MESENTERIC ARTERY 

Dr Leo B Reed reported the history of a woman, aged fifty, who was 
admitted to the Polyclinic Hospital at 3 15 a m , April 10, 1921, on the ser- 
vice of Dr George P Muller, suffering with intense, acute and paroxysmal 
abdominal pain The pam radiated from the right umbilical region to the 
lower abdomen — especially on the right side One year ago she had a similar 
attack and a second one, one month ago, both attacks however affecting her 
left side and lower left abdomen Neither of these attacks was so intensely 
severe as the one which brought her to the hospital 

When admitted she had been suffering severe pain for three hours , she 
was in collapse with subnormal temperature, increased pulse-rate and respira- 
tion Temperature, 96 4 0 , pulse, 100 , respiration, 32 Skin was cold and 
clammy She was nauseated and vomited frequently Complained of pam 
m the right and lower abdomen which was paroxysmal and progressively 
increased in intensity 

The abdomen was flaccid on admission but half hour later had become 
boardhke, most marked m the right iliac fossa Generalized abdominal ten- 
derness, also most marked in the right iliac fossa but not increased by deep 
palpation Abdomen was tympanitic throughout and peristalsis normal but 
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not visible No history of blood in her stools or painful defecation or tenes- 
mus Slight grade of constipation 

Laparotomy was immediately performed by Doctor Ravdin under 
ether anaesthesia 

The lower ileum was found collapsed with slight injection of the blood- 
vessels The upper ileum and jejunum were distended and bluish in color, the 
picture resembling an intestinal obstruction Upon removing the intestines 
from the abdominal cavity there were found one large thrombus about two 
inches in diameter and several smaller ones, all m the mesentery of the small 
intestine, therefore involving the superior mesenteric artery There was no 
involvement of the mesentery of the large intestine No evidences of any 
effects from lack of blood supply could be detected except the bluish dis- 
coloration of the jejunum and upper ileum In the ileum, opposite the 
largest thrombus, was a definite constriction Above this point there was 
distention and below collapse of the intestine Appendix was found to be 
very greatly elongated and obliterated but not congested It was removed 
No free fluid was found in the peritoneal cavity 

The abdomen was closed by the usual method without drainage The 
patient was put m the semi-Fowler position with continuous enteroclysis 
of 5 per cent solutions of sodium bicarbonate and glucose for forty- 
eight hours Patient’s condition to date is very favorable 

Doctor Reed remarked that this is a mesenteric thrombosis of moderate 
grade which was not diagnosed previous to operation A review of the 
literature shows that the following symptoms should always call to mind 
this condition (i) Age — most common between ages of twenty to sixty 
(2) Abdominal pain — sudden, severe and colicky May be paroxysmal or 
continuous (3) Tenderness — extreme throughout whole abdomen (4) 
Abdominal distention is a constant sign and increases as the disease advances 
It is usually quite general, but there may be an occasional area of dullness due 
to oedema of the intestine which is common and early This may per se 
largely contribute to intestinal obstruction Accumulation of fluid m the 
flanks may give dullness (5) Palpable tumor, due to the formation of a 
hsematoma between the layers of mesentery This may be hard to find on 
account of the extreme tenderness and rigidity (6) Rapid and excessive 
fall of temperature with weak and rapid pulse (7) Diarrhoea — due to irri- 
tation (8) Results of acute intestinal obstruction (a) Painful defecation, 
(b) obstinate constipation, (c) vomiting and nausea (9) History of an 
injury or some previous condition which might cause embolism 

Dr John H Jopson said that three cases of mesenteric thrombosis 
had been admitted to the Presbyterian Hospital during the past winter One 
of these cases was admitted to the medical service m a moribund state and 
died m a few hours Mesenteric thrombosis was found at the post-mortem 
examination Two cases were under his care on the surgical service In one 
case the condition occurred in a young married woman, twenty-eight years 
of age She was admitted to the hospital suffering with what was diagnosed 
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as an attack of pelvic peritonitis, of very acute onset Appendectomy had 
been performed fifteen years previously Causation of the condition was not 
to be explained On opening the abdomen there was found a cavity m the 
pelvis filled with blood, mixed with a small amount of pus, and not connected 
with the uterus or adnexa Its walls were formed by adherent loops of 
bowel, which m places exhibited patches of gangrene The cavity was 
drained, and a few days later the patient developed a complete fecal fistula, 
and following this improved markedly and rapidly About six inches of 
intestine were discharged from the wound as a necrotic mass and the intes- 
tines were moved entirely through the wound One month after the first 
operation the abdomen was reopened and it was found that the last portion 
of the ileum had sloughed just above the lleo-caecal valve, and the remaining 
ends were lying open at this point, and resembling the double-barrel appear- 
ance of a two-stage enterectomy Anastomosis of the terminal ileum with 
the ascending colon was followed by recovery 

The remaining case was the most interesting. If it had not been for 
the influence of Dr George G Ross’s paper, read before the 1920 meeting 
of the American Surgical Association, the result would probably have been 
less fortunate, as he would have felt impelled to do a very radical operation. 
The patient, a negro cook, about fifty years of age, was admitted with a 
diagnosis of appendicitis, made by an outside physician, and of acute onset, 
and about four hours’ standing Morphia had been administered, and im- 
mediate operation urged Before operation there seemed no reason to inter- 
pret the history or physical signs differently, the local symptoms being 
characteristic The patient showed however a low temperature and seemed 
somewhat shocked Operation six hours after onset of pain The abdomen 
was found well filled with blood The appendix was normal The last four 
feet of the ileum were swollen, congested, the site m the mesentery, of a 
thrombosis extending well toward the base of the same. The hemorrhage 
had occurred from the serous surface of the gut The latter looked still 
viable We recalled that in a similar case of Dr John B Deaver’s, reported 
m Ross’s senes, he had closed the abdomen m the face of similar findings, 
and that the patient recovered Also that this was the only operated case 
which did recover We therefore wiped out some of the blood and closed 
the abdomen The post-operative course was marked by an incomplete 
intestinal obstruction which yielded to treatment, including repeated gastric 
lavage This patient also recovered In reply to a question concerning the 
occurrence of mtraintestmal hemorrhage, he recalled that the last case had 
tarry stools, the other two he thought had not this symptom 

Doctor Despard said that he had recently had a case of mesentery throm- 
bosis m a young woman twenty-five years of age, which seemed to be asso- 
ciated with an attack of influenza accompanied with sore throat, followed 
by diarrhoea which lasted for several days before distinct abdominal symptoms 
of a serious nature made their appearance With the decrease in the number 
of bowel movements, violent peristaltic pains commenced and persisted for 
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twenty-four hours, at the end of which time she passed a small amount of 
clotted blood During the next eighteen hours there were six movements 
of liquid blood When admitted to the Methodist Hospital the symptoms 
were those of obstruction with peritonitis Upon opening the abdomen he 
found extensive gangrene of a part of the ascending and the entire transverse 
colon, as well as a large part of the omentum 

Resection seemed the only possible procedure, which was done as expe- 
ditiously as possible The patient stood the operation well and the following 
day was comfortable and sanguine of her own recovery While there were 
no further abdominal symptoms, her pulse became progressively more rapid 
and weak, and she died on the second day after the operation, apparently 
overwhelmed by toxins, as so many obstruction cases do 

MALIGNANT DEGENERATION OF BENIGN TUMORS OF THE 

THYROID GLAND 

A paper with the above title was read by Dr John Speese, for which see 
page 684 
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AFTER STERILIZING THE WOUND 

comes the necessity for increasing the number of leu- 
cocytes and stimulating their activity The rapidity 
of the healing process depends largely upon the speed 
of the leucocytes in building the protective granulation 
tissue 

Both heat and light are powerful positive factors in 
stimulating the granulation surface This is the func- 

tion of . ^ ^ 

THE THERM0L1TE . 

It is a heat and light applicator which radiates parallel rays of light and heat \ '!* 
insuring remaikable penetration The absence of any focus protects the V 
patient against the possibility of burning and permits prolonged application 
from a fixed position which greatly facilitates treatment 

The outer twelve inch aluminum reflector contains a highly polished par- 
abolic projector which in conjunction with a special 375 watt 120 volt lamp 
furnishes a parallel penetrating beam of correct intensity that covers an area 
of about 300 square inches at operating distance (36 inches from reflector) 

A booklet illustrating The Thermolite m J 

more detail will be sent free upon request l 

H. G. M C F ADDIN & CO. 42 Warren St., New York City 
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LI STER I N E 

A Non-Poisonous, Unirritating, Antiseptic Solution 

Agreeable and satisfactory alike to the Physician, Surgeon, Nurse and Patient 
Listenne has a wide field of usefulness, and its unvarying quality assures like 
results under like conditions 

As a wash and dressing for wounds. 

As a deodorizing, antiseptic lotion. 

As a gargle, spray or douche. 

As a mouth-wash-dentifrice. 

A 

Operative or accidental wounds heal rapidly under a Listenne dressing, as its 
action does not interfere with the natural reparative processes 

The freedom of Listenne from possibility of poisonous effect is a distinct advantage, 
and especially so when the preparation is prescnbed for employment m the home 

LAMBERT PHARMACAL COMPANY 

ST. LOUIS, MO , U. S. A 



“Neuralgia and Neuritis ” 

says a well-known physician, “are merely the ‘cry of the nerves’ for tonic 
treatment and better nutrition ” 

Countless medical men have learned that there is no therapeutic agent 
that will “answer” this “cry” more promptly and satisfactorily than 

Gray's Glycerine Tonic Comp. 

Used in two to four teaspoonful doses, three or four times a day it 

1 Raises the quality of the blood, 

2 Improves bodily nutrition, 

3 Overcomes nervous exhaustion, 

4 Relieves irritability and pain of the nerves, 

5 Imparts resisting and staying power to the nervous system, 

6 Restores the vitality and strength of the whole body 

Often, therefore, when all other remedies fail to control neuralgia or 
neuritis, Gray’s Glycerine Tonic Comp will afford piompt and permanent 
relief 

The Purdue Frederick Co. 

135 Christopher Street, New York 


NEOARSPHENAMINE 

Should be judged j by the 

CHEMOTHERAPEUTIC INDEX— i.e., 

the relationship of the maximum tolerated to the minimum 
curative dose. 

Neoarsphenamine (D. R. I.) has been vastly im- 
proved in the past six months by our research department. 
The drug is now less toxic, more soluble, and its curative 
effects greater. 

_ The Chemotherapeutic Index ts the highest „ 


eVer obtained for any arsenical compound 


DERMATOLOGICAL RESEARCH INSTITUTE, Inc. 

1720-26 Lombard Street, Philadelphia, Pa. 
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Uniformity 

JT is assumed that any sensitive material designed for 
Roentgenolog3 r should have speed, contrast and 
freedom from fog — but it is the regular recurrence of 
these qualities in routine manufacture that makes the 
super-film. 

Eastman Dupli-Tized 
X-Ray Films 

made under unequalled manufacturing conditions, 
backed by the scientific resources of the Kodak Re- 
search Laboratories must be right 

Eastman Kodak Company 

Medical Division Rochester, N. Y 
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111, mi 

THE MARTINIQUE 

“ (Affiliated with Hotel McAlpm) s 

Broadway, 32nd and 33rd Streets NEW YORK CITY §§ 

SITUATED IN CENTRE OF SHOPPING | 

DISTRICT — Adjacent to Theatre Section = 

Entrance from Hotel to New York Subway and Hudson Tubes affording direct com- || 
munication with the Pennsylvania and Grand Central Stations also General Post Office = 
and Railroad Stations at Jersey City =§ 

The Restaurants offer a truly McAlpm Service -with Club Breakfasts Special Lun- h 
cheons and Dinners also a la Carte Service - - All at moderate prices = 

600 ROOMS - - I 

TRANK E JAGO - Resident Manager = 



A 5EDATWE FDR CHILDREN 

15 a matter of more than ordinary importance 
While the one chosen must he potent yet at the same time it 
should he free from depressing influences 



/ DANIEL’S CONCENTRATED TtNCTUREl 
l OF* PASSIFLORA INCARNATA ) 

meets these demands for an Ideal sedative fbr use in children 
The sedatiue merits of PASADVNE (Hama) have been proved by thirty years* clinical tests 

POTENT NON-DEPRESSING —SAFE . 

IT HAS NO CONCERN WITH THE HARRISON ACT 


SAMPLES AND UTERATVRE SUPPLIED TO PHYSICIANS PAYING EXPRESS CHARGES 
LABOCTA-roRyoFjOHN B DANIEL, !nc , Atlanta, Georgia 


ELECTRICALLY LIGHTED INSTRUMENTS 

Certainty of Diagnosis 

Accuracy of treatment — both are facilitated by the use of E S I Co instruments Our 
instruments are made according to the ideas of Jackson, Holmes, Kelly, Young, Swinburne , 
Braasch, MacGoWan, Koch, Tulile, Lynch and others All are equipped with superior 
Tungsten lamps, operated by 8-oz pocket battery or socket current controller 
Be sure instruments are marked ESI Co 

Illustrated Catalogue sent on request. 

Electro Surgical Instrument Company 

ROCHESTER, N. Y. 



Radium Service 


By the Physicians* Radium 
Association of Chicago (Inc.) 


MIDDLE STATES 


Established to make Radium more available 
for approved therapeutic purposes in the 
Has the large and complete equipment needed to meet the special requirements of 
any case in which Radium Therapy is indicated Radium furnished to responsible 
physicians, or treatments given here, if preferred Moderate rental fees charged 

Careful consideration will be given inquiries concern 
ing cases m which the use of Radium is indicated 

THE PHYSICIANS’ RADIUM ASSOCIATION 

1110 Tower Building, Chicago Manager William L Brown, M D 


Board 0/ Threctors 
WILLIAM L BAUM, M D 
N SPROAT HEANEY MD 
FREDERICK MENGE MD 
THOMAS J WATKINS M D 
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ANUSOL 

(trade mark) 

Hemorrhoidal 

SUPPOSITORIES 


“Efficient and Safe 
to Use at Any 
Time of Life ’ ’ 


The outstanding characteristic of Anusol Suppositories, and the one 
enthusiastically commented upon ever anew by physician and patient 
alike, is 

Their ability to ally and check the distressing pam and inflammation 
of Hemorrhoids so promptly and completely, , 

In the total absence of narcotic, or any other habit-formmg, or mjui- 
ious ingredients 

We guarantee it Besides, the formula is on every label 

That’s why you can employ Anusol Suppositories from childhood to old 
age, with absolute peace of mind 

Ample Trial Quantity and Literature from 

SCHERING & GLATZ, INC. 150 Maiden Lane, NEW YORK 


SHARPES BRAIN INJURIES 

WITH AND WITHOUT A FRACTURE OF THE SKULL. THEIR DIAGNOSIS AND TREATMENT 

FEATURES OF THE BOOK 


1 Largest number of personal rases of bram injuries ev er 
reported — over 1000 patients 

2 The diagnosis and treatment of acute and chronic bram 
injuries in newborn babies, children and adults are given m 
detail in over 100 illustrative cases the discussion at the 
end of each case-history emphasizes the essential points 

3 The method and the importance of estimating accurately 
the intracranial pressures of these patients are fully described 
and discussed 

4 The comparative unimportance of the fracture of the skull 
(unless depressed fractures of the 'vault) in the diagnosis, 
treatment and prognosis of these patients is emphasized the 
presence of a fracture frequently facilitates the recovery of 
life by this added meanB of drainage of the intracranial 
hemorrhage 

5 The expectant palliative method of treatment is sufficient 
for two-tnirds of these patients, whereas the operative 
method of treatment is necessary in only one-third, depend- 
ing upon the height of the increased mtercramal pressure 

G By this method of treatment the average mortality of 
50% in patients with brain injuries has been reduced to 27% 
n this senes of all cases, with and without operation 

7 Each patient has been followed from the time of the brain 
injury to his present condition or to his death 


8 An autopsy was performed upon each patient (private and 
ward) wdio died following a cranial injury, and the findings 
are recorded errors of diagnosis and of treatment are thus 
disclosed and fully discussed at the end of each case-history 

9 The technique of the operation of subtemporal decom- 
pression and drainage is described in detail and fully illus- 
trated moving pictures show clearly tho various stages of 
the operation 

10 Brain injuries m newborn babies and children — both tho 
acute and the chronic cases with special reference to the 
condition of cerebral spastic paralysis due to an intracranial 
hemorrhage at the time of birth, the differential diagnosis 
and the appropriate treatment 

11 The common conditions of post-traumatic neurosis and 
neurasthenia, especially in regard to law*suits, are also 
discussed m detail and illustrative cases arc reported, the 
differential diagnosis is emphasized 

By WILLIAM SHARPE, M D 

Professor of Neurologic Surgorj , New York Policlinic Med- 
ical School and Hospital Consulting Neurologic Surgeon 
Manhattan Eje and Ear Hospital Hospital for 
Ruptured and Crippled Beth Israel 
Hospital, etc , New \ ork Citj 

232 Illustrations 737 Pages Price, $8 00 


J. B. LIPPINCOTT COMPANY 

LONDON Since 1875 PHILADELPHIA Since 1792 MONTREAL Since 1897 

16 John St , Adelphi, W C 2 East Washington Square Unity Building 
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History of Dental Anaesthetics — No 1 

1846— LETHEON 

•piENTISTRY was agony before 1846 On September 30th of taat year William T G Morton DDS, admin- 
istered what he termed “Letheon” to a patient and extracted a tooth paialessly , 

* Letheon” was nothing but sulphuric ether disguised with aromatic oils It was crude but of tremendous 
importance, for it revolutionized dental practice 

Dentistry owes much to this long-forgotten anaesthetic 

Painless dentistry is the dentistry of today, and of the future No longer do patients need to suffer Dentists 
are preparing themselves for this New Era by becoming expert m Nerve Blocking It is easy to master this 
method with the aid of Dr Waite’s course of instructions with 30 photographs — FREE with Dr Waite’s complete 
S12 00 Nerve Blocking Outfit 

^ Antiseptic Local Anaesthetic 

S' ^ with cocaine 1% or with procaine 2% 

(Procaine is the word adopted by the U S Government 
I*. jA- f or tj ie wor( j Novocain) 


j I 
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IN BOTTLES 

1 oz 2 oz 
Read} for use 


IN AMPULES 

l3d>cc 2F£cc (twelve in a bo\) 
3cc (ten in a bo\) 



Sample box of 2YiCC Ampules 
Fill in and mail this coupon We’ll be glad to send you a sample bo\ of Ampules FREE 
Name 

Address State 

Please state what anaesthetic you are now using 

THE ANTIDOLOR MANUFACTURING CO , 4 Mam St , Springville, N Y 


The Peculiar Advantage 

of the 

Marvel “ Whirling Spray” Syringe 


, A 

■ v ' & ^ 
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is that The Marvel, by its centrif- 
ugal action dilates and flushes 

the vaginal passage with a volume 
of whirling fluid, which smooths out 
the folds and permits the injection 
to come in contact with 
its entire surface 


Prominent physicians and gynecologists yEf 

everywhere recommend the MARVEL 

Syringe in cases of Leucorrhea, Vagim- 

tis, and other Vaginal Diseases It ' 

always gives satisfaction 

The Marvel Company was awarded the Gold Medal, 
Diploma and Certificate of Approbation by the 
Societe D’Hygiene de France, at Pans, Oct, 9, 1902 

All Druggists and Dealers tn Surgical Instruments sell tt For 
literature , address 



MARVEL COMPANY, 25 W. 45th St., New York 





